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Eucle=in NOLTAGE REGULATION 


a Wbedeate Coit 


Specify the new SOLA 
“CVE” Constant Voltage 
Power Transformers in 
your circuit design to 
eliminate the variable of 
fluctuating line voltage at 


unusually low cost. Regu- 
lation of filament and 
plate supply is +=3% at 
line voltage variations 
from 100 volts to 130 volts. a 
following Patents 
Gis ae: 
3346621 
and.Ratents Pend. 
§20 
im 800 
480 
2 460 
1 TOTTI - 440 
Sinema = 420 
> 400 150% 
~ 380f | 
: > 360 {| 
va 340 
> 320 
© 300 
The SOLA “CVE” standard Power Transformers are completely S280 
automatic and continuous in regulation .. . have no moving parts ae 9 100 110 120 130 
or tubes .. . and are self-protecting against short circuit. They are PRIMARY VOLTAGE 
stocked in 42 V.A., 75 V.A. and 210 V.A. capacities to cover most 
electronic power supply requirements. We invite your inquiries on ~ 
the application and benefits of the moderately priced ““CVE” w a 
Constant Voltage Power Transformers to your product. For full 4 62 
electrical and mechanical specifications write for Bulletin 7-CVE-138. = 
> 56 
— 54 
Condlant Vollage yee 
= so 
TRANSFORMERS = 4s 
: .. : : — a6 
“CV” for high precision voltage regulation. “CVE” for regulated electronic ee ; 
power supplies. “CVH” for constant voltage with less than 3% harmonic 9 100 Ome 
distortion. “CVA” for constant voltage on television receivers. PRIMARY VOLTAGE v 


Transformers for: Constant Voltage * Cold Cathode Lighting « Airport Lighting * Series Lighting * Fluorescent Lighting * Luminous Tube Signs 
Oil Burrier Ignition * X-Ray * Power + Controls + Signal Systems + etc. » SOLA ELECTRIC COMPANY, 4633 W, 16th Street, Chicago 50, Illinols 


Manufactured under license by: ENDURANCE ELECTRIC (¢ O., Concord West, N. S. W., Australia ADVANCE COMPONENTS LTD., Walthamstow, E., England 


UCOA RADIO §S,A., Buenos Aires, Argentina « M.C. B. & VERITABLE ALT ER, Courbevoie (Seine), France 
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Cost 
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influence on economy......... Aug: 14 
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transformer testing........... Nov: 14 
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electrical, determining 
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high-voltage transmission..... May:.22 
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Irrigation, Columbia Basin 
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Laboratory 
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Lamp 
ballasts, noise evaluation...... June: 45 
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Leadership 
constructive, need of......... July: 18 
engineering (ed.)............. Oct: 13 
Length, primary standard of. ...Nov: 12 
Lighting 
developments. . Yee Jans= 50 
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Britain, United States...... May: 45 
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relationships, comfortable..... Aug: 29 
remote control system........ Sept: 38 
Locomotive, gas turbine 
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Loss measurement, generator... . June: 54 
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Magnetic 
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Manufacture, silicones.......... June: 40 
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Mercury 198, light waves....... Nov: 12 
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Moisture content, insulation..... Nov: 34 
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BN ICICI T AICS «ini. cet, G eilva sev Wo eanss Feb: 26 
Motors 
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starters, modern low- 
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New Products (See NP Index) 
Noise evaluation, lamp ballasts. . June: 45 
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Oil switches, for capacitors...... Apr: 40 
Oscillator, millivoltmeter........ Dec: 52 
Oscillograph, portable.......... Nov: 42 
Overload protection, motors..... Dec: 33 
Performance, gas turbine 
electric locomotive........... Mar: 24 
Photocondwetivatye er eee Aug: 42 
Photometric equipment......... Nov: 27 
Photometry..........Sept: 30, Oct: 23 
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defense planning............. Apr: 18 
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conversion for elevator 
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generation, by gas turbines... . July: 21 
plant operation, gas turbine... Mar: 17 
transmission, high-voltage..... May: 22 
Power systems 
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grounded vs. ungrounded..... Aug: 46 
operation, carrier current..... July: 25 
Principles, engineering.......... Aug: 15 
Probability 
in generator Tests ¢o45k ele eee June: 58 
in quality*controls=. eee Apr: 30 
in watthour meter accuracy...Mar: 11 
Products 
SICOM CE. iis ate ies eon cient June: 41 
unseen things in............. May: 35 
Protective lighting............. Mar: 27 
Pumping 
PAS-PIPEliMe|s cht cieeys cries cee ee June: 23 
station, Grand Coulee Dam...May:39 
Pumplessirectifiers:,. jake eee July: 45 
Pyrometer millivoltmeter....... Dec: 52 
Quality control 
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silicones, insulations.......... Feb: 19 
Receivers 
physical, for photometry...... Sept: 34 
television, coloracia:.-+ u.osa. June: 18 
television interference 
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Rectifiers : 
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cooling system corrosion...... Mar: 36 
power regulators for.......... May: 27 
PUTO OSS:.- paint Masa ee Bae July: 45 
selenium, for elevator power 
SUDDLY: ctrsdeue sera sais Ochs 47 
Reflectivity, spectral........... Sept: 32 
Regulators 
amplistat, for power rectifiers.. May: 27 
feeder voltage: atc amun a imniver Sept: 48 
servomechanisms............ Dec: 39 
VOILA RS. tui gk AT Rone tae RM ee Dec: 47 
voltage, station type......... Sept: 43 
Remote control wiring.......... Sept: 38 
Resistor, grounding power 
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Silicone 
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TUD DELTA BAe en ea Las Feb: 22 
to suppress foam.......:.. June: 38, 43 
Spectral response, luminosity... .Sept: 36 


Spectrometry, mass, develop- 

Teiitg on ce ere ee ee Nov: 
Spectrum utilization, TV....... June: 
Starters, motor, low-voltage..... Dec: 
Statistics 

in Quality COMLLOL . een ane Apr: 

relating to living standard..... July: 
Steam: plantssis.oees > epic ten ee July: 
Step gage, film comparator......Nov: 
Substation lighting: eee eee Mar: 
Switch 

lighting, remoten.. nea Sept: 
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Switchgear laboratory.......... Aug: 
Switching 

high-voltage lines............ Sept: 

overvoltages, magnification. ...Sept 
Tantalytic capacitors........... Oct: 
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Television 

broadcast antennas........... Oct: 

COLOR 5. sete ee eee June: 
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Test 

cesium-vapor rectifier......... Aug: 

comfortable brightness........ Aug: 

noise, lamp ballasts.......... June: 
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thrust bearing design......... June: 

turbine generator performance. June: 
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prounding 7+ 15. ose Aug: 
large, testing equipment. ..... Dec? - 
testing, instrument........:.. Nov: 

Transient analyzer........... ‘, Sept! 

Transmission 3 
color televisionm. «3. ee June: 
high-voltage)... 4.4 -0s..J5aee May:: 
lines, switching). 5.2 4 cee Sept: 


losses and economic loading. . 
microwave and carrier current. July: 
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gas, power generation....... . July: 
generators, progress....0... .0. ‘eb: 
generator tEStsisc. nc nee 


Ultrasonics, theories relating — 


to industrial uses............ Ma 
Vacuum drying insulation....... Aug: 
Volt-ammeter, hook-on......... 
Voltage 
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regulators, feeder, “ane. eset : 


Water content, electrical i. 
insulation, method........ 2.5 


Waters, used as coolants....... Mar: 


Wattmeter, hook-on............ ae 
Wiring system, remote-control. . 


X-ray detector, economical...... Lug 


HIGH LIGHTS AND SIDE LIGHTS 


Month: Page 


yeregate and batch plant, port- 


A DUNES ey Se eae era ae Oe a a Feb: 49 
rcraft turret systems 

Somiputer tests... .. Apr: 35, Nov: 45 
PierObic. permafil.-...00.. 0, - 2. Feb: 49 
nealing furnace, for product 

quality and economy..;....... Lar: 42 
md 

msonbOriMetall ye ., Gan) ee ek May: 26 
silicone rubber to steel....... Aug: 51 
bleways, Hungry Horse Dam.Apr: 25 
ipacitors, cut power costs. . July: 50 
assification, magnetic compara- 

LL at eee Pes aes Sat July: 44 
mtrol, preset, for ACA motor..Jan: 63 
)-ordinated control, new indus- 

“CLGUE USERS eS ae Mar: 41 
iagnosis, diabetes (Calrod unit).Oct: 57 
ectric installation, ships...... Aug: 41 
sed bags, electric sanitizing... . June: 22 
as turbine-electric locomotives. Feb: 49 
auss meter checks magnets....Aug: 41 
eating cable, snow melting..... Dec: 46 
\duction-heater 

“Qi CaCI a a ae ane os 
S82). oR Sree Oct: 29 
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mplifier, direct-coupled....... Nov: 47 
Mal ZetWGVIIATNICs.. oi d oes we Mar: 43 
MAYUEULC WINGED). 6. ave ees Jan: 64 
sbenuator, T-network......... Mar: 48 
all bearings 

corrosion-resistant 5 ne Ree May: 56 
Eniniature pivot..........-.<. Aug: 56 
Meranda sockets. ...0.20.....- Feb: 50 
ond, grinding-wheel........... Sept: 58 
onding agent, silicone rubber... July: 55 
ranching networks............ Nov: 48 
ushing, maclestiread .. cu. es May: 57 
t: 

apacitor motors, Tri-Clad..... Oct: 59 
apacitors 

100- VG tnptADIL OU ee 9 og he oes = Sept: 58 
variable PIStON-LY Pe... /..2 4 5). Feb: 50 
eramic COMpPOMeNtSeir.). Ar. sa as June: 62 
ircuit breaker, plug-in type. ... May: 57 
lutch 

coupling, mercury . mis . July: 55 
magnetic- particle: 2... - ta Marz 44 
ating intermediate, baking- 

OE. oop alge ee ian Mar: 43 
ompound, derusting chemical. .Mar: 44 
onnectors, SPLICE CAD. re. >. Mar: 44 
ontrol, electronic side-register..Jan: 64 
ontroller ava Wa CiCatOr.,)., 2... --- ept: 58 
ore-binder THe Nokes ATL eee Nov: 48 
ores, electronic ferrite......... July: 54 

tter, PVOUVEMMCTUE ses aycrsh- oe vse Mar: 44 
el shydrators, auito-dryaire...... Apr: 44 
emagnetizer, air-core coil...... Feb: 50 
etector, atomic radiation...... May: 56 
evice, amplifying, control...... Dec: 59 
ies, Mia prOUe pe. fA een Mar: 43 
igital reader, electronic........ equye 55 

mamometer, fractional-hp.. Mar 44 

ctric oven, portable......... Nov: 47 
<trusion takeup, for wire, cord, 

zd. cable. ie Dake RO Eee ar: 43 
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Leak detector and helium tracer 

test atomic valves........... Sept: 29 
Lighting 

for airplane refueling......... Dec: 32 

photoelectric control.........July: 50 

Pittsburgh tunnel. 00... Nov: 36 

Streehlighterestime. ae mee June: 36 
Locomotive, side-pushing....... June: 29 
Magnet, cobalt-platinum . . June: 29 
Microwave communications for 

pipekme system whe: anlar Janin63 
Mine-hoist drive, 1750-hp.......Sept: 29 
Motors 

agricultural uséS............- Mar: 41 

Citiclka pPROGUCTIONNE em mrayaeeen (ene sO2 
Nylon gears for oscillating fans. .Nov: 17 
Photoelectric cell opens bus ter- 

Timalvea les aa keer aes ee ee Mar: 41 
Pigeon-hole parking............ July: 20 
Blasticchbob bins) seein. June: 44 
Plastics iimpact teste. aes 1 ee Jan: 638 
Plastics-molding press....... Ye. july: 20 
Pumping control, oil wells...... Mar: 42 
Radiant heat sets nylon........Aug: 22 
Radiation monitor, portable..... Dec: 57 
Radio communication 

civil defense aan: see ee May: 21 

power-line repair............Jan: 63 

NEW PRODUCTS 
Month: Page 
Furnace, gas, ‘‘tuck-away’’.......Dec: 59 
Gage, thermocouple vacuum... .July: 54 
Gearjtrainss-hobbed: y+. +2: July: 54 
Generator 

highspeed see meee meres Mar: 44 

TMICTOVOlt sipnalice, aurea se le Apr: 44 
Grinder Mcubteia moe ciged kare able Apr: 44 
Hand tool, socket wrenches..... Oct: 60 
Head, record-reproduce......... Aug: 56 
Impulse counter, step-motor..... Dec: 59 
Indicator 

lato Vv OlGag eum messes net wai air Nov: 47 

scale dihicknesss\.qNee etsy se Feb: 50 
Kacuuer finishesseiey sac 306 eee May: 57 
Lamp 

GOnv.ersion kibrcowds sat acres Oct: 60 

biog DASE Fes Ales Tonap ee Mee Bes Apr: 44 
Dappimesavvachmentsen «ask cae. May: 56 
Metal, noncutting.............May:57 
Meter 

hook-on power-factor......... June: 62 

ph and probe unit.....4....July: 54 

(DO Ue NMS Ahk Sale BS Polo. p bed aK July: 54 
Motor-controlset. te... 40. Oct: 59 
Nameplate, self-adhesive metal. . May: 56 
Oscilloscope, for microwave in- 

Stalllavions*s. Wakes ees he Aug: 56 
Permeameter, for magnetic test- 

Toa Se Me Ary ot ea One Ea Apr: 44 
Plastic balls, seamless nylon..... May: 56 
Plug-in unit, labcase........0..Mar:-48 
Polarography instrument....... Nov: 47 
Potentiometer 

low-loss conductivity.......-. May: 56 

SelecLOhmieg use pire asi ot y,e Apr: 44 

Sys MO UL Wars earn welts ms June: 62 
Power pack, unit substation..... May: 57 
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Radio communication (cont’d) 

selective dispatching... ... Aug: 34, 51 

traffic monitoring............ Aug: 51 
Radioactivity research . . sept: 55 
Rainmaking trees...... Sea tesa i Oct: 49 
Reactors, cast in concrete, glass : 

ingulations es kone caeeee eae May:48 
Remote-control ship steering. . . -June: 22 
Rocket descent =i ass iis July: 44 
Scrap drive, iron and steel...... Aug: 28 
Science fellowships for high-school 

teachers) (a0 eae ee nee Mar: 42 
Self-unloader ore-carrier........ Feb: 49 
Shining Rails, motion picture on 

railroading :? 5 5 js, saree ee Octieon 
Ship repair, by radios 257 aa0- Sept: 29 
Shuttle car, mine application. . .. Dec: 26 
Steel mill, electric equipment. . “Oct: 18 
Television 

reception in reverse.......... June: 36 

transparenbh Screen =: eee Aug: 28 

Uhistransniit ten aan ee Oct: 49 

without focuscoils..,.) are Novy: 36 
Testing yarn thickness by photo- 

electric recorder) 4s0 eee Aug: 51 
Transformer, current, indoor-out- 

OOD tye eR ho oe ee Oct: 63 
Tube rectifiers, use in tunnel con- 

StruchiOnne na: ly seen ae Apr: 35 
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Press 

cam-operated.an oc cise eee amon 

DUDCH! Ae aah arbitra Mar: 438 
Pumps 

centrifugal, multistage........ May: 56 

degasifiertors..25,s:g anaes Mar: 44 

metering wh 45 S Aeeeee May: 56 

two-stage vacuum...........Jan: 64 
Pyrometer equipment.......... May: 57 
Ratemeter, isotope.....-....... Sept: 58 
Reamers, carbon-steel.......... Nov: 47 
Resistor 

boro-carbofilmaly yf san eae Feb: 50 

and rheostat, wire-wound..... Oct: 60 
Rheostats, hinged contact arm. ..Oct: 59 
Shield, lead, for radioisotopes....Jan: 64 
Signal, multiple-unit........... Feb: 50 
Spot welder, three-phase........ Nov: 47 
Switches 

TOLATY SCLECLOL. wae ete tee ee July: 54 

snap-action, midget...........Mar: 44 
Spring coiler, precision.........Oct: 59 
Synchronization pickup......... July: 54 
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MORE POWER TO AMERICA SPECI 


One of 1950’s most outstanding productions was 

special train that began its nationwide four in April 
show executives and engineers how they can promote f 
industries’ welfare—and that of America—by using 
latest electrical and allied products, of which more # 
2000 are exhibited on the train. 


Above: The Train while in Detroit (Mich.) 
Below: While in Washington (D. C.) 


For a description of the Train and the technical 
and economic significance of the exhibits, see the 
September 1950 issue of the REVIEW. 
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MORE POWER 


FOR AMERICA 


Abstract of address that Charles E. Wilson, now Director of 
Defense Mobilization, delivered before the National Press Club, 
Washington (D.C.), December 5, 1950 while he was President 
of the General Electric Company 


ST May it was said that in the United States 
today the political setting is conducive to rising 
4 economic activity, our policy being one of maxi- 
i employment at home plus economic rehabilitation 
improvement of security abroad. The role of our 
tmiment, in implementing this policy, has con- 
2d to grow, and one of the effects has been to in- 
se the pressure on private business. Business has 
plained and fought back against that pressure, but 
uly in the process it did not dare to relax and 
ught back with its best weapons—intelligent and 
ageous expansion, continued scientific and eco- 
ic research, improved communication with its em- 
ees and its public, and greater productive efficiency. 
rage, in this case, was not mere words, but the 
stment of billions of dollars for new plants and 
hines. 
ith the summer came the shock of Korea and the 
clear glimpse of the calculated and malignant 
ss of aggression. That shock set off—authentically 
a little late as usual—our present national security 
tam, and the effects and implications of it are 
nting by the hour. This is a curious kind of hot- 
picture, with all of the planning by government 
business that we associate with a full-scale war 
t—but with no full-scale war. We have the tragedy 
qirty thousand casualties, and so far not even an 
al denunciation of the guilty parties, but it is not a 
scale war. But there is war enough to intensify 
4in important issues—the issues of manpower, 
rials, and productivity. Perhaps we are being given 
xtraordinary opportunity, not granted last time, 
sunt our money, our men, our resources, and our 
ities. 
ad so we come to electric power, which is at the 
> time a vital material or commodity and a dynamic 
“ument or tool by which it is possible to increase 
productivity. It is a two-edged sword, or a double- 
ed plowshare, as you please, and while this dual 
ity adds to its value, it also tends to trip up the 
stician and the unfamiliar administrator. 
srtain of our Government bureaus have been among 
e claiming that as we crank up our defense program 
bring it to speed, we are going to have a serious 
sr shortage, unless something drastic is done to 
ent it. Spokesmen for the private utilities say this 
so. In government parlance, that ‘‘something 


tic”? usually means more public power projects. 
might rightly conclude that the gentlemen on both 


of this question are interested parties. Perhaps 
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the electrical manufacturer is also an interested party, 
but with this difference—he is the fellow who has to 
make the machines, regardless of who operates them, 
and he is therefore interested primarily in getting the 
facts. If his facts and his surveys and his estimates 
are wrong, he is likely to go out of business. It is the 
judgment of the manufacturer that I am offering. Here 
is that considered judgment; let me give the conclu- 
sions first, and then go back and pick up the reasons: 

We believe the electric utility industry has done an 
excellent job of forecasting, planning, and preparing 
to take care of the country’s power requirements. The 
electrical manufacturing industry has also forecast and 
planned very carefully; it has provided the facilities 
and it has produced the power supply equipment 
needed. There is today enough power to meet present 
needs with a safe reserve margin. There will continue 
to be enough power to meet anticipated needs if the 
equipment—now on order and planned—is built and 
installed as scheduled, despite a shift to a partial war 
economy. There will be, in our judgment, no power 
shortage unless one or more of the following things 
happens: 


(1). If major war production projects, such as 
aluminum plants or special new bomb projects, are 
heedlessly located in sections of the country where 
power can’t be made available to them. 

(2). If the present manufacturing facilities for 
utility power supply equipment are diverted to other 
purposes, thus delaying production schedules of 
equipment already on order. 

(3). If the materials necessary to producing this 
equipment are not made available as a vital part of 
the over-all defense program. 


What is our basis for this thinking?’ First off, let me 
say that we must believe this in the General Electric 
Company, because all of our production planning and 
budgeting are based on these figures. We estimate that 
all defense expenditures will increase from the 12 billion 
dollars of 1949 to about. 46 billions in 1952, dropping 
back to about 41 billions in 1953. We are assuming 
full employment, capacity operation of all industry, 
and continuing industrial expansion through 1953. We 
have factored in all the plans and commitments for 
war production that are known, plus a heavy produc- 
tion of civilian goods. We are assuming some lengthen- 
ing of the work week. In estimating power requirements 
we are here considering what practically amounts to a 
wartime level of industrial activity. 
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On the basis outlined here we find there is indicated 
for 1953 a power load, or total demand, of 416 billion 
kilowatt-hours. This is 43 percent higher than in 1949. 
We estimate the peak load, or the largest demand that 
will ever be made for electricity at a given time, to be 
77.4 millions of kilowatts in 1953, or 37 percent higher 
than in 1949. Incidentally, on a comparable basis, these 
figures are within one percent of the figures recently 
published by the Edison Electric Institute, although 
we arrived at them independently. These are the 
dimensions of the demand that should be made upon 
us. 
With the power-generating equipment that has al- 
ready been scheduled by the electrical manufacturing 
industry through the first half of 1953, and assuming 
that the suppliers of power are permitted to install the 
additional capacity they have planned for the last half 
of that year, the nation will have a margin of reserve 
generating capacity 20 percent above the estimated 
load peak in 1953. I think you will find this fact im- 
portant: in order to wipe out this margin of reserve, 
we would have to see a growth of the electrical load 
through 1953 almost double (actually 95 percent more) 
the increase of 87 billion kilowatt-hours we have 
estimated for this 1950-53 period. 

Incidentally our estimates of power requirements are 
based on median hydro conditions—drought would cut 
the margin of reserve capacity but would not wipe it 
out. Of course, some people think we have an answer 
for that at Schenectady, too, as we can always call in 
our artificial rainmakers. Seriously, if it were not for 
one or two regions that are low, we would realize our 
objective of a 25 percent reserve margin in 1953 instead 
of 20 percent. 

Suppose war production should be expanded beyond 
the levels forecast here—would there be sufficient elec- 
tric power to support the added manpower available? 
Let us assume that we retain a reserve of 5 percent of 
electric utility generating capacity, to take care of 
breakdowns, and devote all the rest of the estimated 
1952 margin to increasing production. In that case 
industrial production would be at a level which would 
require 5,700,000 (or 38 percent) more manufacturing 
employees than today’s high level, working 42 hours a 
week. And if they work 45 hours a week, the peak in the 
last war, we would still need 4,300,000 (or 30 percent) 
more people. The labor force is growing approximately 
a half-million a year. We are already in a situation of 
almost full employment, and according to the figure in 
last week’s U.S. News, adding less than‘ another 3 
million will achieve peak defense production planned 
for the end of 1951. Simultaneously we are driving for 
a 3-million-man fighting force. It would appear, there- 
fore, that manpower—not electric power—would be the 
bottleneck in such an emergency. 

In this connection it is worth noting that although 
the electrical industry must have enough generating 
equipment available to meet the peak demand, even 
if it lasts but minutes or hours, this capacity is not 
needed for a large part of a normal one-shift day. 
Much of it can be put to work for many more hours. 
For three shifts the capacity is theoretically tripled, 
although, from a practical production standpoint, a 
third shift never actually delivers its theoretical quota. 
Also, total power demand does not increase in propor- 
tion to the amount of power going into defense pro- 
duction. A substantial part of the added defense 
demand comes about automatically as a result of the 
diversion of manpower and materials; either of these is 
more likely to cause bottlenecks. 

There is not sufficient opportunity here to discuss the 
relation of power to the production of aluminum or 
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steel. Aluminum, which requires about a million ci 
watts of installed capacity to produce a billion pout 
a year, is still not in my judgment going to be a 
threat to our present or potential power-producti 
resources. The steel industry has also done a fine job 
providing needed capacity, and is on the way to 
proving that job. I think the important thing to reme 
ber—and it seems to be the thing so often overlook 
in government planning—is that there are really 
absolute limitations on our ability to produce in pe: 
or war; the limitations are relative ones—the relation 
manpower and materials and facilities and elect 
power to each other. 


Having given consideration to the dimensions of 1 
power demand and the ability of the electric compan 
to meet it, here are some figures from the manufactur 
point of view. Our industry will ship to these compa 
in the three years 1950 through 1952, based on ord 
already scheduled, 21,300,000 kilowatts of elect 
generating equipment. In 1953 they will need anot 
7 million kilowatts, and the industry will supply th 


To cover utility and other needs, including indust1 
and export, we will have manufacturing capacity a 
million kilowatts in 1952, and General Electric ale 
will be able to supply 5,200,000 kilowatts. Our capae 
for large steam turbines alone has gone up 60 per 
in the last 10 years, thanks to a new 30-million-d 
turbine plant, covering 20 acres of land at Schenecta 
completed in 1949, and which I thought for a ti 
might be dubbed ‘‘Wilson’s Folly.’’ Today Gene 
Electric can produce more electric generating eqt 
ment than the entire industry produced before the w 
and twice as much as we produced before the var 


Let me give just one more figure, because it leads i 
a statement I made in the beginning. In World War 
General Electric alone produced 28 million horsepo 
of ship propulsion equipment, which is equivalen 
45 percent of the total installed capacity of our elect 
companies at the beginning of this year. In forecas 
that there would be no power shortage, I stressed 1 
fact that one condition would be that present facilit 
for buildin nerating equipment for utilities m 

g generating equipme or u es 

not be diverted to other purposes. The program I hz 
outlined does not provide generating equipment 
the Navy and Merchant Marine, for portable poy 
units, or other special uses. This is an extra job. 
make this equipment requires a different kind of pla 
and it must be planned well in advance of spec 
demands for production. If it is not built in advan 
it will be ready too late and will cost more. For examg 
to obtain the same production facilities in a 24%-y 
period instead of a 4-year period a plant of 2,300,( 
square feet would be needed, instead of one of 750,( 
square feet. The only way to meet such a demand is 
provide entirely new facilities for it, not to divert ex: 
ing facilities scheduled to meet the demands of ° 
electric companies. General Electric is prepared 
establish these facilities—in fact we presented sucl 
plan last week to the Navy and Maritime Commissi 


» It is my hope that I have been able to shed some li 
on this tremendously important subject of elect 
power, and its role in the unfolding picture of Ameri 
productivity and American security. I have tried to g 
some reasons, in these facts and figures, for putting c 
fidence in the ability and vision of a great Ameri 
industry. By the very nature of our business, electri 
manufacturers and electric utilities have always | 
to be out ahead in the drive to achieve greater p 
ductivity for the United States. We always have beet 
we were in the last war—and we are today. We int 
to stay ahead. 
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ECTRICAL AND 


ALLIED DEVELOPMENTS 
DURING 1950 


By GUY BARTLETT 


General Electric Company, Schenectady, N. Y. 


control of. electricity and electric equip- 

ment; increased efficiency and extended ap- 
bility of electric devices and components; greater 
rstanding and improved application of metals and 
alloys; weight reduction and space saving by the 

adoption of new insulations, new fabrication 

ods and new structural designs—these were among 
achievements of engineers and scientists of the 
rical industry during 1950. 
was a half century ago when the first industrial 
rch laboratory was started in the United States. 
date assumed particular significance during 1950, 
ae General Electric Research Laboratory, at Sche- 
idy, observed its 50th anniversary and formally 
ed its new multimillion-dollar home. 
new 300,000,000-volt nonferromagnetic synchro- 
was installed at the Research Laboratory as a 
tful source of x-rays. 
omic energy had been in regular production near 
nectady since 1948, and now efforts have been con- 
ated on a submarine intermediate reactor. 
iclear reactions and radioactive isotopes are being 
ed at Queen’s University at Kingston (Ontario) 
a 70-mev synchrotron. 
new “‘scintillation counter’ detects and precisely 
ts three kinds of radioactive particles, and is 
cularly adapted for work with radioactive tracers. 
nong installations of power cable was the 1314-mile 
)0-volt transmission line in an irrigation tunnel 
igh the Rocky Mountain Great Divide in Colorado. 
xas-filled cable is suspended from the tunnel ceiling. 
ie largest wide-range adjustable-frequency con- 
horsepower drive yet constructed was supplied to 
\ir Force for testing propellers and compressors. It 
des a 30,000-hp motor. 
new type of low-voltage switchboard, pre-engi- 
d and prefabricated of standardized parts, was 
ned to centralize power and lighting switching 
itions in one dead-front free-standing package. 
plication of silicone insulation permitted higher 
iting temperatures and reduced weight of copper 
steel in arc welders. Several new low-alloy welding 
rodes were developed to match mechanical and 
ical properties of new low-alloy high-strength steels. 
e world’s largest coal-loading shovel—with a 17- 
_ yard dipper, 85-ft boom, and capacity of 


| sensitive devices for measurement and 
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20 to 25 tons a minute—went into operation in 
Montana. Five passes of the shovel are sufficient to 
load a standard 75-ton coal car, with an average of 
approximately 35 seconds per pass. 

A pipe-line petroleum dispatcher in New York City 
now remotely controls four automatic pumping stations 
on an 8-in. pipe line almost 1000 miles away. He starts 
or stops the station and takes instrument readings by 
use of a telephone dial at his desk. 

The individual-generator system of control continued 
to be the choice for all modern high-speed tandem cold- 
strip steel mills, as well as for many of the larger low- 
speed mills. A tinplate and light-sheet mill is planned 
with a top speed of 7000 ft per min; the present maxi- 
mum is 6250 ft per min. 

Equipment was supplied to carry out a new process 
of welding glass by preheating with gas flames and 
then welding electrically, and applied to the production 
of large television picture tubes. 

Infrared lamps, previously applied for small poultry 
flocks, were used for large-scale commercial chick raising. 

The J-47 turbo-jet engine, holder of so many 
world records, was given even more power. Several new 
fighter planes and bombers equipped with this power 
plant were flight-tested during the year. 

A new turbosupercharger, used with the newest high- 
power piston engines, could make possible nonstop 
commercial flights from Chicago to London with heavy 
payloads. 

An airport surveillance radar system accurately 
determines positions of aircraft within 30 miles and 
detects larger aircraft up to 60 miles away. 

By the end of the year, America’s pioneer gas tur- 
bine-electric locomotive had operated 70,000 miles and 
had produced nearly 247,000,000 gross ton-miles, using 
about 1,114,000 gal of fuel. 

Jasper (Ind.) became the first community to outlaw 
the garbage man. Kitchen-waste disposal units were 
installed in every kitchen there. 

Both the door to the fresh-food compartment and the 
door to the freezing compartment of a new refrigerator 
are sealed magnetically—the door gaskets contain a 
series of alnico magnets to hold the door closed. 

' This review of electrical and allied developments of 
1950 covers only some of the progress recorded by 
General Electric and its affiliated companies, but it 
does indicate the progress of the industry as a whole. 
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Testing the 300,000,000-volt synchrotron 


RESEARCH 


HE nation’s first industrial research laboratory 

was established at Schenectady. A celebration in 
October 1950 marked its Fiftieth Anniversary and the 
formal dedication of its new home at The Knolls, just 
outside of Schenectady. (Coincidently, the National 
Academy of Sciences held its autumn meeting at the 
new laboratory—the first time the Society had held a 
session at an industrial laboratory.) 

Exclusive of minor service buildings, the laboratory 
plant totals five buildings with a usable area of about 
185,000 sq ft. This includes the main five-story build- 
ing, with 160,000 sq ft of usable space, the Radiation 
Laboratory, a low-temperature laboratory, a chemical 
pilot plant, etc., as well as shops. 


METALLURGI 
INVESTIGAT 


CAL 

IONS 

Germanium : Really Pure 
ERMANIUM is one of the little-known elements 


destined to have considerable commercial im- 
portance in the near future. Its electrical properties as 


Fig. 1. 


about two 


Fig. 2. 
formation 
of platinum 
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In the process of 
purifying germanium 
charge is melted in a 
horizontal graphite boat 
in a furnace subsequently 
withdrawn at a rate of 
inches 
hour to produce a long 
directionally cooled ingot 


Studying the de- 
characteristics 
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a semiconductor are greatly superior to those of a 
other known material. This, together with its thern 
and chemical stability, makes it attractive for use 
such devices as rectifiers, transistors, and photocel 


Studies of Metal _ p 

The most complete study thus far of the deformati 
characteristics of a single pure metal was completed 
platinum (Fic. 2). A relationship was found that perm 
predictions to be made of the deformation behavior 
platinum under varying conditions of stress, stra 
strain rate, and temperature from the results of onl} 
few tests. 

In addition to increasing the number of liquid met 
that have been supercooled, studies were made of 
supercooling of alloy systems and also of the effe 
of surface coatings on liquid mercury droplets. T 
isothermal transformation of liquid droplets of mercu 
was also studied. This work has led to a more compk 
understanding of the kinetics of transformations. 

From measurements of the diffusion of radioact 
isotopes of silver through nonradioactive silver 
absolute diffusion coefficients of grain boundary diff 
sion have been calculated; these phenomena are utiliz 
in the commercial heat-treatment of metals. 


New Alloys Most Powerful Mag. 

Two new permanent-magnet alloys, P6 (cobalt, ire 
nickel, and vanadium) and cobalt-platinum, were <¢ 
veloped. The discovery of the P6 alloy has permit 
the successful development of a special type of s 
chronous motor. Ductility is one of the valuable chi 
acteristics of P6. 

The cobalt-platinum alloy has permanent magne 
properties that surpass those of alnico V, long r 
ognized as the most powerful of commercial permane! 
magnet materials. A coercive force of 4500 oersteds a 
an energy product of 8,000,000 have been obtained | 
the cobalt-platinum, compared with correspondi 
values of 600 and 5,000,000 for alnico V. The coba 
platinum alloy is ductile and can be formed, but t 


; 
a 


a 


per 
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esting an electron gun, a basic com- 
nent of the synchrotron 


This array of connectors to electrical 
bower sources and water supply for 
cooling coils is located underneath the 
nonferromagnetic synchrotron tank 


Preparation of a polymer at the Research Laboratory 


cost of platinum makes the alloy very expensive; 
e, its application is limited to uses requiring small 
nets, such as meters and instruments. 

r Advances Better Welds 
1e problem of initiating and maintaining a stable 
for inert-gas welding was solved by the develop- 
t of a new welding electrode. This electrode, which 
ists of a sintered mass of tungsten and thoria 
Jer, eliminates the difficulties of starting and sta- 
y encountered with pure tungsten. Low electrode 
umption and smaller open-circuit voltage produces 
ble instantaneous starting with superimposed high 
1ency. 

hysteresigraph was constructed for automatically 
ng magnetic materials. Magnetic hysteresis loops of 
“permanent and soft magnetic materials can be 
rmined 10 times more quickly than by previously 
techniques. The apparatus is capable of testing 
the most powerful magnets. 

laboratory-scale arc melting furnace in which 
Is with high melting temperatures can be con- 
yusly cast was developed. Titanium and zirconium 
ss have been produced that are notably free of 
amination. 


CHEMICAL ATTAINMENTS 


tropic Permafil And Anaerobic 


\TSUP pours—or doesn’t pour—because it is 


thixotropic. It can have the properties of a liquid 


solid, without change in temperature, just depend- 
n whether it is agitated or quiet. 

rmafils are solventless insulating varnishes. A 
one is thixotropic permafil. Before it is cured it can 
anged back and forth—agitated to flow as a liquid, 
ft standing to gel. When cured, it becomes an ir- 
sibly gelled, infusible, insoluble material with 
jor mechanical and dielectric properties. It not 
fills open structures completely, but also provides 
iter coating of considerable thickness. 

aut 
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Another new member of the permafil family is 
anaerobic permafil—its curing requires only the exclu- 
sion of air; in this respect it is diametrically opposite to 
the conventional air-drying varnishes and paints. Thus, 
anaerobic permafil will remain inactive and dormant in 
a fluid condition as long as it is aerated, but will pick 
up, come to life, and undergo polymerization at room 
temperature, as soon as air is excluded. No addition of 
a catalyst is required. Anaerobic permafil is a thin, 
nonvolatile liquid with good penetrating power. Upon 
polymerization it yields a rigid, tough, insoluble, in- 
fusible material. It is finding uses as an effective sealant 
of pores and cracks, and it can also be used in joining. 


Thickness Gage Millionths of an Inch 

A new gage affords a means of measuring the thick- 
ness of films a few micro-inches thick quickly and ac- 
curately. The device is a step gage consisting of succes- 
sive layers of barium stearate deposited on a special 
kind of glass. It makes use of the interference colors 
that are produced when light is reflected from the two 
surfaces of a thin film. Measurements are made by 
comparing the colors on the stepgage with that re- 
flected by the film being measured. 


Other Projects With X Rays 

Absorption measurement on polychromatic x-ray 
beams is a method limited in usefulness when interfer- 
ing substances are present. This interference can be 
mitigated by making differential x-ray absorbence 
measurements; thus it has been possible, for example, to 
determine simultaneously lead and sulfur in gasoline, 
and to measure the concentration of dissolved uranium 
in the presence of other salts. 

In recent years much attention has been directed 
toward understanding the thermal and dielectric prop- 
erties of solid long-chain compounds such as n-ketones, 
alcohols, bromides, paraffins, and amines. A critical 
review of these properties has led to the development of 
a theory which relates the energy and orientation polar- 
ization to long-range rotational order. 
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ELECTRONIC ADVANCES 


Boride Cathodes High Emission 
FFECTIVE new materials for use as electron emit- 
ters were found in metal borides having the gen- 
eral formula MBs. The crystal structure is a three- 
dimensional framework in the interlattice spaces of 
which the metal atoms are imbedded. This structure 
combines high electrical conductivity with high thermal 
and chemical stabilities. A fundamental feature of the 
metal boride emitter is that it provides a mechanism for 
constantly maintaining an active cathode surface. The 
highest emission obtained thus far has been from 
lanthanum boride which yields an emission greater than 
that normally obtained from thoria. Lanthanum borides 
are especially useful in applications where high current 
densities are required and in high-voltage applications 
where their resistance to positive ion bombardment is 
an advantage. 


Traveling-wave Tube HF Amplifier 

The traveling-wave tube is a high-frequency ampli- 
fier important not only for its high gain but for the 
independence of that gain upon the bandwidth of the 
amplified signal. Bandwidth is proportional to the time 
rate of transmission of intelligence and generally limits 
the performance of the conventional transmitter, espe- 
cially in such applications as television. 

A tube operating with a beam current of 1.2 amp has 
shown a power gain of 20 at 500 megacycles with an 
efficiency of 18 percent at a power output of 1250 watts. 
The bandwidth over which this tube will amplify is 
more than 100 megacycles. 


NUCLEAR TOOLS 


ORK progressed on a new nonferromagnetic 

synchrotron installed at The Knolls. A unique 
feature of this powerful new particle accelerator is the 
absence of iron from the magnetic circuit. This neces- 
sitates the use of large currents in the field coils. Heavy 
water-cooled conductors are employed to carry the 
26,000-amp peak current. 


Fig. 3. Tool dolly for handling materials in radioactive areas at the 
Hanford Works 
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ATOMIC POWER 
HE Knolls Atomic Power Laboratory, operate 
the General Electric Company for the 


Hanford” work during the year was the placing in 
eration and obtaining of valuable data from a | 
experimental separations process pilot plant. 
' With respect to atomic power, main attention > 
first directed towards the development of a pow 
breeder reactor. However, in the spring of 1950 
Atomic Energy Commission and the General Elee 
Company agreed this project should be deferred ¢ 
that major effort should be shifted to the ion a 
of a submarine intermediate reactor. 


First leg of trip tow 
absolute zero. . 
Compressor room 
the low-temperatu 
laboratory. Half of t 
building, devoted 
research temperatu 
close to absolute ze 
is filled with machine 
for liquefying heliu 
and hydrogen, whi 
will be used as cooli 
agents in expen 


It was disclosed that since April 1948 a s0-ca 
“preliminary pile assembly”’ giving a controlled ck 
reaction for the production of small amounts of ato 
energy has been in regular operation at one of 
KAPL sites near Schenectady. The preliminary — 
assembly is a flexible experimental tool for testing tl 
phases of reactor design not directly connected with 
generation of large amounts of power. It has b 
taken down and reassembled in 11 different comb 
tions to test different designs, and in the course of : 
work has been brought to ‘‘criticality’’ some 2000 ti: 
without incident. It has proved to be a useful tool 
obtaining accurate numerical data about atomic nu 

The laboratory facilities at the Knolls consisting 
about 400,000 square feet were completed in early 1! 

A five-ton one-armed robot on wheels perfo 
virtually any task expected of the human hand in 
production of plutonium at the Hanford Works, wl 
General Electric also operates for the Atomic Ene 
Commission. This robot (Fic. 3) was developed by 
General Engineering and Consulting Laboratory. | 
pose of the apparatus is to perform tasks in radioac 
areas unsafe for human beings. 


s 
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Numerous features of this super-voltage x-ray machine 
(Fic. 4) make it a convenient x-ray source for routine 
experimentation while maintaining flexibility for special 
research. The 10-ton magnet, manufactured at Pitts- 
field, has a cooling system of advanced design. 
Particle Detection And Measurements 
Three kinds of radioactive particles—alpha, beta, 
and gamma radiations—can be detected and counted 
with high precision by a new universal scintillation 
counter (Fic. 5). It is designed to test benches, 
floors, and equipment in radiation laboratories for 
radioactive contamination; to measure radiation from 
ore samples; and to determine how fast radioactive 
substances disintegrate. It can also be used in medicine 
and biology to detect presence of radioactive tracers. 


ngineer using a Helmholtz coil to check the effects of magnetic 
on a watthour meter component during the development of a 
meter component in the new Measurements Laboratory 


ESTING AND 
EASURING 


Fig. 4. A 70-mev 
synchrotron for 
Queen’s Universi- 
ty, Kingston (Ont.) 


TESTING EQUIPMENTS 


surements Laboratory . . . Specialists at Work 
“new Measurements Laboratory was officially 
16d at Lynn (Mass.). The five-story brick, steel, 
concrete building contains 100,000 sq ft of net usable 
space. Staffed by engineering specialists in mag- 
sm, electricity, chemistry, metallurgy, sound, heat, 
, and color, the laboratory is devoted to develop- 


Mass Spectrometer | . . . 18 Miles Up 


t of new measuring devices; the creation of new 
srials for such devices; and the critical analysis and 
ovement of designs already on production lines. 


cle Accelerators — . . + 70-mev Synchrotron 


Scientists in the Geophysical Research Directorate 
of the Air Force Research Laboratory at Cambridge 
(Mass.) are using the analytical mass spectrometer, 
developed by the General Engineering and Consulting 
Laboratory, in investigations of air samples from the 


upper atmospheres—at heights of more than 18 miles. 
neering and Consulting Laboratory for Queen’s High-precision measurements in the low-mass range 
rersity, Kingston (Ontario), was patterned after the are being successfully made by means of a new type of 
hrotron developed by the Research Laboratory. ion-resonance mass spectrometer tube (Fic. 6). 


-70-mev synchrotron designed by the General 


Fig. 5. Using the scintil- 
lation counter in checking 
presence and quantity of . 
alpha, beta, or gamma con- 

. tamination 


Fig. 6. The extreme 
sensitivity of this ion- 
resonance tube permits 
operation with very small 
samples 
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scores 


A sample score computer 
eliminating laborious cal- 
culations involved in aver- 
aging recruit aptitude tests. 
With the weights and com- 
binations of the individual 
test preset on the com- 
puter, the operator’s only 
task is to depress each of 
the “aptitude area’ keys 
to read directly on a panel 
instrument the aptitude 


The speed of response to temperature change 
of these thermocouple elements is faster tha 
that of ordinary twisted-junction elements 0 
equivalent wire size because the hot measur 
ing junction is butt welded, and there 
much smaller 


A process was developed in the General Engineering 
and Consulting Laboratory to deposit boron on metal 
surfaces in an atmosphere of gaseous diborane (B.He). 


Air Velocity Ion Pulses 

Ion pulse techniques for measuring the velocity of 
air flow are utilized in an “‘air marker’’ designed for use 
in locations inaccessible to conventional air-velocity 
measuring devices. It will measure velocities of air 
streams from those of gentle air currents in a room up 


to those of sonic speed. 


ELECTRICAL MEASUREMENTS 


Instruments 
Two additions were made to the hook-on family of 
electric testing instruments—a ferro-dynamic watt- 
meter and a power-factor meter. Both were designed 
for maintenance and trouble-shooting work, where dis- 
connecting conductors would impose inconvenience. 

The wattmeter is for use on either single-phase or 
polyphase a-c circuits. Measurements on circuits of 
100 to 600 volts and 15 to 600 amp can be made without 
auxiliary equipment. 

The power-factor meter operates on either four- or 

three-wire balanced three-phase circuits of 100 to 600 
volts and 15 to 600 amp. Transformers can be used to 
- extend these ranges. 
“The 834-in. switchboard-instrument line was ex- 
panded to include voltmeters, ammeters, polyphase 
wattmeters, power-factor meters, and frequency meters. 
The new instruments have a scale length of 14.2 in., 
are for semiflush mounting, and (except for frequency 
and power-factor meters) are in the 1 per cent accuracy 
class. An improved glass cover permits full illumination 
of the scale without objectionable shadows from normal 
overhead room lighting. 

For industrial, laboratory, and other applications 
where vacuum must be measured accurately, a new 
thermocouple-type vacuum gage was produced. It can 
be supplied for 115-volt a-c or for battery operation in 
portable, rack, or panel types. It gives continuous in- 
dication of pressure, responds almost instantly to pres- 
sure changes, can be disconnected from the tube without 
disturbing the vacuum system, and does not need re- 
calibration when tubes are interchanged. 
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Other Devices 
Short-circuit testing of switchgear equipment 
transient currents up to 297,000 amp was made poss: 
by heavy-current shunts. Design work involved ce 
plex problems of. high mechanical stresses, overh 
ing, and appearance of inductive effects which occu: 
such large shunts. End sections of the shunts are mad 
cast bronze connected by high-resistance me 
manganin. 
To produce any desired wave shape of current, 
voltage, or of magnetic flux in an electric circuit, a 1 
controlled wave shape generator of 100 va nomi 
rating was developed. This makes possible the test 
of magnetic materials, electric instruments, or circr 
under complex wave excitation. : 
An improved demagnetizing coil (Fic. 7) witl 
rectangular opening 44% by 8% in., accommodé 
stock up to 8 in. wide. A conveyor belt can ca 
small parts through it for demagnetization. A sig 
light tells the operator when the coil is energized. | 
For nondestructive electrical testing of insulat 
materials, a current-limited high-potential tester 1 
designed for studying coils, relays, motors, and ap 
ances. Flaws in surface coatings of paint, lacquer, ; 
nonconducting sheet materials also can be detected 
Because conventional electric furnaces are incapé 
of attaining the extremely high temperatures necess 
for some of today’s instrument calibration needs 
new induction-type furnace has been developed by 
General Engineering and Consulting Laboratory. Ca 
ble of reaching temperatures 4000 F and beyond, 
new furnace is used in calibrating extreme-temperat 
probes used for hot-gas measurement in aircraft § 
turbine work where gas temperatures above 3500 
are being encountered. The new furnace consists ¢ 
graphite block heated by a water-cooled induction « 


Heavy-current Sh 


OTHER MEASUREMENTS 


Controlling Pyrome 

For the control of heat in industrial processes, 
tirely new indicating, controlling, and protect 
pyrometers were developed. They feature two- ; 
three-position ON-OFF controllers. A 314-Ib alnici 
magnet forms the heart of the indicating element, ] 


Temperature AN 
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ng higher flux density and allowing larger air gaps 
1 those found in conventional instruments. Because 
moving system is light in weight, the instrument 
great resistance to shock and vibration. The in- 
ting instrument has a calibrated accuracy of 34 of 1 
ent of full scale. Built-in automatic cold-junction 
pensation is also provided. Any temperature change 
ivalent to 1/10 of 1 percent of full scale starts imme- 
e control action. 

orty inches behind the tailpipe of a roaring jet en- 
» is a hot place to be, but engineers can look at the 
0 F jet exhaust from that position by means of a 
“ial periscope. The 11-ft periscope extends into the 
-cell augmentor tube 10 ft behind the jet nozzle. 
sisting of an outer stainless-steel tube enclosing 
ater-cooled inner optical tube, the periscope per- 
s observation of the pattern of burning gases inside 
engine. Its 3X magnification makes possible an 
ge the same as that which would be obtained by 
naked eye at a point close behind the nozzle. 


ing Devices 
.new audible-signal timer is designed to time proc- 
Ss up to two hours. It can open and close an electric 
uit, sounding a buzzer at the end of the period. Or, 
1n be used for simple timing; that is, set to have the 
zer sound. It can be used to time film-developing 
sesses; control photo driers and washers; control or 
al the cycles of industrial work; time sun- and heat- 
p treatments; and time household appliances. 
.new time switch for the control of off-peak (water- 
ter) loads was started into production. In general 
earance it is similar to the magnetic-suspension 
thour meter, and it makes use of the same molded 
s and cover assembly. The timing and driving unit 
1 high-torque synchronous motor, which can be 
iled. 


Audible-signal 


ical Flash 
nstantaneous changeover from continuous illumina- 
. to a high-speed flash, whenever desired, is one of 
major features of the Schlieren light source. It is a 
contained unit housing power supply, control cir- 


Fig. 7. 


magnetized tool 


1ary, 1951 
} 2 ghee : 


Using a new 
coil to demagnetize a 


cuits, lamps, and optical system. The optical system 
focuses the incandescent filament of the continuous 
source to the flashing point of the flash lamp, and that 
point is in turn focused in the optical unit. Applications 
of this light source include the observation and pho- 
tography of subsonic and supersonic air and gaseous 
flow, high-speed objects, convection currents in trans- 
parent liquids and gases and optical variations in 
transparent solids. 
Calculators Quality Control 

By showing instantly whether the actual reject level 
is above or below a preset value, the quality-control 
indicator enables supervisors on production lines to 
take prompt action to reduce scrap and rework ex- 
pense. In practice, a production supervisor may wish 
to inspect his product for various characteristics such 
as loose connection, noise level, leaks, color match, 
finish, etc. When a unit is rejected, the inspector on the 
line pushes a button. The circuit automatically makes 
a change in the actual reject level indicator on a qual- 
ity-control indicator located in the supervisor’s office. 
Proper steps may be taken immediately to remedy the 
situation. In some instances, rejects have been reduced 
up to 60 percent by supervisor’s taking prompt action 
when the quality-control indicator showed that abnor- 
mal trouble was present. 


INDUSTRIAL X-RAYS 


An attachment to facilitate fluorescence analysis, 
added to the XRD-3 industrial diffraction unit, per- 
mits qualitative and quantitative analyses to be made 
in terms of elements present in metals, ores, etc. The 
primary x-ray beam falls on a standard area of sample 
and excites secondary radiation in the sample, charac- 
teristic of the elements present. A crystal analyzer 
diffracts the secondary radiation. Diffraction maxima 
will occur at certain angles, each angle being representa- 
tive of a given element present. Thus, by determination 
of the diffraction intensities at these angles, the amount 
of each element present can be determined. The 
analyzer (Fic. 8) is particularly useful for all elements 
with an atomic number of 22 and higher. 


Composition of materials is determined easily 
with this fluorescence analysis attachment for x-ray dif- 
fraction apparatus 


Fig. 8. 
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A generator arrives in Manila. Installation of these machines 
greatly increases the consuming public’s lighting and heating facilities 


POWER 


POWER GENERATION 


Gas Turbines : Newest Prime Mover 
AS turbines are compact and require a minimum 
investment for building and foundation since no 
boiler is required. They start quickly, require a mini- 
mum of attendance, and need little or no water. The 
first central-station installation in this country was the 
3500-kw unit of the Oklahoma Gas and Electric Com- 
pany, which unit started operation in 1949. The first 
gas turbine for driving a locomotive in this country 
likewise has more than a full year of service. 


More than 30 commercial gas turbines in three basic 
types are under construction—a 3500-kw (4800-hp) 


bl 


simple-cycle type; a 5000-kw two-shaft onal 
cycle type, for power-generation use; and newly 
signed 5000-hp two-shaft mechanical-drive type, 
gas-line pumping and other operations. One such 1 
will be used with a 4000-kw generator for power gen 
tion by an electric utility. 


Steam Turbines Saas New Reheat De 

The first of an entirely new design of reheat-t 
steam turbine was placed in successful service at 
Dunkirk Station of Niagara Mohawk Power Cc 
This new turbine admits both the initial and the 
heated steam in the middle of a single double-flow hi 
pressure casing, thus avoiding the high temperat 
gradient formerly encountered in single-casing reh 
units when the reheated steam was returned adjac 
to the high-pressure exhaust. The design assists in § 
plifying foundation and station arrangement, and le 
to lower-cost reheat generating stations. 


More than 40 units of this type, totalling more tf! 
314 million kilowatts, are on order and in process 
construction. In addition, 13 larger units of the cr 
compound type arranged for reheating of the ste 
between the high-pressure and the low-pressure t 
bines have recently been placed in service or are un 
construction. In 1949, reheat accounted for 9.4 pere 
total kilowatt capacity; in 1950, 26.6 percent. 
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An 80,000-kw 3600-rpm tandem-compound steam turbine with doubl 


fiow element for resuperheat cycle | 


Fig. 9. 


Grand Coulee Dam 
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This group of 10,000,000-kva circuit breakers is part of a total of 25 
low-oil-content impulse breakers comprising the entire Right Switchyard at 
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Fig. 10. This 230-kv 10,000,000-kva breaker 
successfully interrupted 12,000,000 kva during 
field test to establish a new world record 


January, | 


TRANSFORMERS 


ngs - . . Standardized 
NEW line of bushings made it possible for 38 
standard bushings to replace more than 1000 
ent bushings. A major step forward in the direc- 
of simpler stocks and faster emergency service, 
lardization permits a 10 percent reduction in price. 


-current Impulse Generator To India 
high-current impulse generator shipped to the 
in Institute of Science, Bangalore (India) is rated 
100 volts, 0.6 mfd, 150,000 amp. It will be used for 
tigating the effects of heavy surge currents on 
ratus. The generator includes 48 capacitors, each 
| 50 kv, 0.5 mfd, arranged around a cabinet de- 
d to contain the test specimen. 
alty Transformers - « + Unitized Equipments 
package equipment incorporating large air-cooled 
formers and saturable-reactors was developed. 
ized equipments incorporating dry-type trans- 
ers up to and including 500 kva were developed to 
ly variable power to electric furnaces. The package 
includes the transformer, saturable reactor, tap- 
ging switches, instrument transformers, fuse 
cs, and safety devices. 

| automatic voltage stabilizer (static type), 
-carrier-current telephone systems, maintains the 
we at the subscriber’s terminal within +1 percent 
te line-voltage fluctuations between 95 and 130 
. The voltage stabilizer is rated 30 va, weighs ap- 
imately six pounds and measures approximately 


3 by 2) in. 
a SWITCHGEAR 


v Breakers . . « New Record Set 
WO 230-kv 10,000,000-kva low-oil-content circuit- 
breaker installations were completed during the 
one at the Contra Costa Station of the Pacific Gas 
Electric Company and the other in the Right 
shyard of Grand Coulee Dam (Fic. 9) which now 
ins 25 low-oil-content impulse breakers. Field 
rupting tests conducted in September at the Grand 
2e installation established a new record of short- 
it current successfully interrupted by a circuit 
cer. One of the new breakers (Fic. 10) easily inter- 
d 12,000,000-kva, the maximum fault capacity 
able at Grand Coulee under existing conditions. 


last Breakers . . . With Phase Isolation 


ition-type air-blast breaker switching units, rated 


kv and incorporating complete phase isolation be- 
1 pole units of breaker and disconnecting switch 
artments, were supplied to Consolidated Edison 
vany of New York, Inc. These are the first station- 
units incorporating isolated phase constructionsas 
on al ‘Major bus connections for high-capacity 


ns. 


ry, 1981 . 
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The construction and testing of high-voltage power transformers rated 
250,000 kva is now possible in the Pittsfield (Mass.) plant. These new 
facilities which more than double the plant’s production capacity for 
large power transformers include two 250-ton cranes, the largest ever 
built for the electrical industry 


A new record for the number of fans installed on any one transformer 
was set by a 100,000-kva unit built for Consolidated Edison of New 
York. The 108 special 194-in. fans installed on the transformer handle 
5400 cu ft of air per second 


The most powerful transformer ever built by the General Electric Com- 
pany is this 145,000-kva unit. The forced-oil water-cooled unit built for 
Detroit Edison Company operates at 135 kv 
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Control board for a steam generating station 


Fig. 11. 


Control Boards Centralized 


All necessary control, instrumentation, and protec- 
tive devices for operation of a 40,000-kw generating 
station, including two 20,000-kw steam turbine- 
generators and auxiliary apparatus and four high- 
voltage transmission lines, are incorporated in a cen- 
tralized station control board (Fic. 11). Combining all 
control functions in one board in the operating room, 
this affords greater dependability and service con- 
tinuity. Several such boards were produced. 


Reclosers . . « In Larger Ratings 

Ratings of 70- and 100-amp continuous current were 
added to the line of automatic oil circuit reclosers for 
protecting rural distribution lines. They interrupt fault 
currents up to 30 times the continuous current rating in 
circuits up to 15 kv. Design improvements included the 
addition of a heavy-duty auxiliary switch or relay anda 
bypass resistor which automatically protects the inter- 
rupter coil under high fault-current conditions. 

A 3-phase recloser was developed which consists of 
three single-phase reclosers on a common framework 
with an external gang-operated mechanism. The mech- 
anism is completely shielded against snow and sleet. 
Each unit operates individually to clear a temporary 
fault but, in event of a permanent fault on any phase, 
all three phases will lock out simultaneously. 


" 
; y 4 
Relays ‘ Loss-of-excit 

When a large generator accidentally loses excitat 
a new relay responds to the reversal of reactive curt 
flow and takes the generator off the system befor 
drops the bus voltage low enough to cause other § 
erators to fall out of step. 

A new automatic circuit-breaker reclosing relay re; 
shortly after any successful reclosure, eliminating né 
less delay in subsequent reclosures and reducing 
necessary lockouts. A simple internal means of block 
the instantaneous trip circuit after the initial brea 


trip-out facilitates system sectionalizing. 4 
} 


Fuses Up to 100,000 amp 

There was long a need for low-voltage (600 volt ; 
below) cartridge fuses for safely interrupting the I 
short-circuit currents now commonly encountered 
power-distribution systems of industrial plants ; 
large commercial buildings. The new current-limit 
fuse will interrupt short-circuit currents up to 100, 
amp, a-c or d-c. They can be used in standard 1 
holders—they have NEC standard fuse dimension 
but a special ferrule design permits use of speci 
designed fuse clips which will not accept other N 
fuses of lower interrupting capacity. Ratings are . 
200 amp, 250 and 600 volts. 


CAPACITORS 
q 
HE d-c Tantalytic electrolytic capacitor ha 
large pf rating in a small space, being e 
smaller than conventional aluminum electrolytics 
has long shelf and operational life, superior capacitas 
temperature characteristics, high leakage resistat 
and lower losses. Present applications are for 
voltage d-c filter and bypass service where space | 
weight are premium factors; included are mili 
ordnance, communication equipment, and hearing a 
Lectrofilm, a synthetic dielectric, made from dome 
materials of unlimited supply, permits high-frequ 
capacitors (Fic. 12), to be made in smaller- s 
than any equivalently rated conventional mica c 7 


Fig. 12. A synthetic dielectric, lec- 


trofilm, permits these high-frequency 
capacitors to be made in smaller sizes 
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rack-type Pyranol ca- 
pacitor equipment rated 
9900 kvar, 46 kv, 3- 
phase, 60 cycles. Units 
are individually fused, 
and the entire bank is 
protected by neutral 
current relaying. In- 
stallation was made 
for the Appalachian 
Electric Power Co. at 
Logan (W. Va.) 


High-voltage open- 
] 
q 


—_ 


Two types of Pyranol fixed-paper dielec 
capacitors for d-c applications 


January, . 


Fig. 14. This new heavy- 
duty enclosed indicating 
fuse cutout has the same 


f reliability and ease of fuse 

2h Z renewal as other porcelain- 
g. 13. A new open-dropout fuse cutout, enclosed and _ indicating 
ailable in either 5.2 or 7.8 kv max. ratings dropout cutouts 


. Using lectrofilm, these parallel-plate capacitors 
be economically water-cooled, whereas conventional 
a capacitors cannot. Water cooling permits a con- 
table increase in continuous-current rating so that 
se units can either pass more current into an equiva- 
size or can be made smaller for a given rating. 
ticated into a nonmagnetic case with a liquid- 
regnated solid dielectric, lectrofilm capacitors have 
losses at high frequencies, and are used principally 
uch applications as induction heaters, high-power 
lifiers, and tuning circuits. 

se of special paper and foil, together with manu- 
uring refinements, has permitted construction of 
voltage high-capacitance units comparable in size 
weight to metallized paper capacitors, but with far 
srior electrical characteristics. 

witched capacitors for pole mounting on distribu- 
circuits were made available at lower cost. The 
|-type 225-kvar auto-switch capacitor equipment, 
ing possible economical and efficient load-area 
ration of kilovars, was engineered specifically to 
t the needs of several utilities who indicated a 
ar use for such equipment than permitted by the 
ady available 180-kvar housed units which are 
lly base-of-pole mounted. 


Fig. 15. 
ulator with 


Fig. 16. 


lated cabinet 


A 32-step voltage reg- 
unitized control 
panel. The dial-type position 
indicator, driven directly from 
the switch mechanism has been 
enlarged for legibility 


A low-voltage circuit 
breaker, dry-type transformer, 
and dry-type induction voltage 
regulator are all completely en- 
closed in a single all-steel venti- 
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Capacitor equipments were supplied for circuits from 
23 to 115 ky; it is believed that equipment for as high 
as 230 kv could be supplied if required. The high volt- 
ages on these substation equipments are obtained by 
using low-voltage (2400 to 7960) units in series; desired 
kva capacity is obtained by having enough units in 
parallel. 


CUTOUTS AND RECLOSERS 


gee new open-dropout fuse cutouts with heavy- 
duty interrupting ratings of 5000 amp (Fic. 13) 
were made available. Rated at 5.2 and 7.8 kv, the new 
units supplement the standard line of 100-amp open- 
type cutouts having NEMA Standard interrupting 
rating of 2000 amp. The new heavy-duty cutouts are 
identical with the standard cutouts except for the fuse- 
holder. Standard cutouts already in service can be con- 
verted to the new heavy-duty rating in a matter of 
seconds—simply by changing fuseholders. 

A new 100-amp heavy-duty enclosed indicating fuse 
cutout (Fic. 14) is particularly applicable to high-capac- 
ity distribution feeders or wherever high interrupting 
capacity is desired. It provides positive interruption 
of 5000 rms amp at 5.2 kv, or 8000 rms amp at 2.5 kv. 


VOLTAGE REGULATORS 


HE 32-step voltage regulator (Fic. 15) was re- 
designed and the line expanded to include sizes up 
to 2500 kva, 69 kv. It provides 3-phase regulation in 
5£-percent steps. The entire switching mechanism 
was made more accessible through a larger hinged door 
sealed with a nitrile synthetic rubber gasket. Sealed- 
tank type of oil preservation is used on most ratings. 
For applications where lighting or other low-voltage 
circuits are to be supplied from existing 480- or 600-v 
shop power, inductrol (Fic. 16) was developed to 
supply regulated power at 120/240 volt single-phase 
and 120/208 volt 3-phase. Ratings are 100, 75, and 50 
kva, 3-phase, with four 214 percent taps below rated 
supply voltage; and 3714, 25, and 15 kva, single-phase, 
with two 5 percent taps. 
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CABLE 


A NEW type of conductor for single-conductor oil- 
filled cable work was developed. Its segmental 
construction, with a hollow core to serve as an oil 
channel, reduces a-c losses as compared with either the 
usual hollow-core conductor or the usual segmental 
conductor. Present application is to sizes 2,000,000 cir 
mils and larger. 

A new type of transformer lead for use inside the 
transformer is insulated with crepe paper, and im- 
pregnated at the same time as the transformer. It is 
more flexible than varnished cambric, and the insula- 
tion is not softened or otherwise affected by transformer 
oil. 

A radically new type of cable for pneumatic boiler 
control was developed. Compressed air to actuate the 
boiler controls is transmitted through small tubes 
which are cabled together to form a seven-strand 
““conductor.’’ There is, of course, no insulation. 

In the design work on potheads for high-pressure 
fluid-filled systems, two tools were further perfected to 
help the designers. Their application directly to the de- 
sign work on these potheads has aided immeasurably 
in getting satisfactory designs. The first is the flux 
plotter, with which it is possible to plot the field and 
hence modify designs so that stresses remain within 
acceptable limits at critical places. The other tool, the 
corona detector, indicates accurately the points where 
overvoltage tests create discharges in the laboratory 
tests of given designs. Practically, the corona-detecting 
device has proved the results as indicated by the flux 
plotter. 

Many interesting and unusual power-transmission 
installations were made in widely scattered areas. Nota- 
ble was the installation of a 69,000-volt transmission 
line in the Alva B. Adams Irrigation Tunnel through 
the Rocky Mountain Great Divide in Colorado. The 
cable line is unique in that it is installed in a tunnel 
originally intended to carry only irrigation water; for 
13% miles the cable installation is suspended from the 
tunnel ceiling only a few inches above the normal water 
level. The 69,000-volt cable (Fic. 17) is high-pressure 
gas-filled, utilizing a 53%-in. diameter steel pipe as con- 
tainer for the nitrogen gas at 200 lb pressure. 


Fig. 17. Three 69-kv cables being pulled into bell-mouthed feed-in tube 
on the end of a section of pipe (Photo courtesy of Electrical Construc- 
tors, Inc. and C. M. Elliott) 
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RECTIFIERS 


Power Rectifiers . Pum 
ERMANENT vacuum sealing was exces 
many large rectifier ratings, reducing operating | 

maintenance problems by elimination of the vact 
pumping system. The metal-enclosed sola 
struction has safety and better appearance; and 
complete factory-built rectifier units (from inooanlll 
to outgoing d-c terminals) result in less installat 
expense to the user. 

These new pumpless rectifiers, unlike the sma 
rated sealed rectifier tubes which are discarded in e 
of trouble, can be reconditioned. Tanks can be return 
to the factory for reconditioning at moderate expet 
or the user can obtain reconditioning equipmen 
take care of such work at his own plant. The pump 
type rectifier is not obsolete; the pumpless type exte: 
the advantages of sealed constructton into many ac 
tional fields of application. 

A new static-magnetic ignitor firing circuit for d 
cury-arc rectifiers is a direct application of a multist 
narrow-peak impulse circuit previously developed. 
circuit was first applied to an installation of eight 1 
kw rectifiers. The new circuit is less than half the 
and weight of previous circuits with comparable 
formance. 


Metallic Rectifiers Mee 83 : 
Cooler operation, longer life, and lower cost w 
achieved in new high-voltage selenium rectifier sta¢ 
Having a 26-volt rms rating, they have a life expecta 
greater than the former 18-volt rms rectifiers. 

For utilities and industries changing over syste 
from direct to alternating current, three new meta 
rectifier power supplies were produced in ratings 
25, 18.7, and 12.5 kw. They are for use with adjustak 
speed and elevator motors, as power supplies for fi 
excitation of synchronous motors, and for the Spar 
of magnetic chucks. 

Selenium rectifier stacks were also developed fou 
in doubler-voltage circuits of television receivers. — 

' 


BATTERY CHARGERS 


NEW single-circuit rotating-type battery-char 

equipment for electric industrial trucks is versa 
and fully automatic. The new equipment has more tl 
2000 available adjustments of charging characterist 
Automatic features of the new equipment inch 
battery cutoff and charger shut-down when the batt 
is fully charged. There are also automatic disconr 
tion of the charger from the power line and opening 
the charging circuit in event of power interrupti 


’ and automatic restart of the charger upon resumpt 


of service following an interruption. 

A new battery charger for driver-lead electric tru 
was designed specifically for charging nickel-alkal 
batteries. Two other battery chargers were redesigi 
to have more attractive cases, at less cost. : 


January, ; 


lan-made rainstorm was used to prove the weather resistance of 
new motor with modified base ventilation 


IDUSTRY 


MOTORS 
ctional-horsepower Motors Instant Reverse 
}NLY three external leads are required for a new 

instantly reversible fractional-horsepower motor 
eloped for applications such as garage-door mecha- 
ns and hospital-bed elevators. The operator throws a 
ple double-throw single-pole switch; the reversing 
on is accomplished with no time delay in the revers- 
switch operation. The action is fast and positive, 
ardless of the speed with which the control switch is 
rated. 
. new lightweight constant-speed motor for type- 
fers, accounting machines, and other business equip- 
its weighs only 334 lb, a weight-saving of 25 percent. 
las improved ventilation and uses relay starting. It 
of resistance split-phase design, rated 25 mhp, 
5/1425 rpm, 115 volts, 60/50 cycles. 
n “air-over” line of totally enclosed unit-bearing 
ded-pole motors (Fic. 18) has a die-cast ribbed- 
ninum fan housing to direct a stream of air over the 
or. Ratings include up to 1/15 hp at 1550 rpm, and 
0 hp at 1050 rpm for mechanical loads, and 1/12 hp 
550, and 1/15 hp at 1050 for fan loads. 
square motor for hermetically sealed refrigerator 
ipressors, to drive flat- or pancake-type sealed com- 
ssor units, has the NEMA 5.480-in. diam across 
iers, but the width across flats has been reduced. 
sequently limited to low-starting torque (split- 
se) designs, it was produced in the Ye-hp rating. 
headlight generator for mining machines, with an 
losion-resisting two-unit two-bearing motor gen- 
or, operates from either 200 to 275 volt, or 425 to 
volt d-c input and uses a Thyrite resistance speed- 
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controlled stabilized shunt motor. Output is 12 to 13.2 
volts over a load range of 100 to 200 watts. It is a self- 
excited compound temperature-compensated machine. 


Small and Medium Motors Base-ventilated 

More and more motors are being mounted outdoors 
—present high building-construction costs are one 
factor. Totally enclosed motors are usually required, but 
for installations under favorable climatic conditions a 
less costly motor, in 250 hp and larger, was developed 
with modified base-ventilation. Air enters the motor 
through a vertical passage at such low velocity that 
water or foreign matter cannot be carried up into the 
motor. As an added precaution, baffles are placed in the 
intake passage. During a demonstration, a simulated 
rainstorm poured water with 60-mph velocity on the 


_ motor; disassembling the motor showed that the in- 


sulation remained dry. 

There has been an active demand for increased horse- 
power ratings in totally enclosed fan-cooled motors, 
wherein cooling air is blown over the external shell of 
the motor. This presented a troublesome cooling prob- 
lem, solved in a 400-hp 720-rpm motor built with a 
large number of cylindrical steel studs, efficient heat- 
transfer agents, welded to the outer cooling surface. 
About 1000 of the studs decreased the temperature of 
the motor sufficiently to enable it to develop 600 hp 
rather than the 400 hp for which it was designed. 

A different construction was adopted for a long small- 
diameter motor of totally enclosed fan-cooled design. A 
2250-hp 3600-rpm motor—the world’s largest of such 
type—was made with the stator laminations having 
circular holes back of the slots. After stacking, copper 
tubes were inserted in the holes and expanded against 
the laminations. External air is blown through the 
tubes, and the air inside the motor is circulated over 
them. The motor was for a boiler-feed pump. The 
largest horsepower rating for motors of totally enclosed 
fan-cooled construction operated at 3600 rpm pre- 
viously was 700 hp. : 

Preset motor speed is an obvious advantage in prac- 
tically any adjustable-speed drive. Offset printing 


4 } 


Fig. 18. Cooling air for this motor is directed by the die-cast ribbed- 
aluminum fan housing 


Pas 


presses, can-sealing machines, and feed-roll drives are 
typical applications where such is desirable. A preset 
speed device for ACA motors was developed to bring 
the brushes automatically to an adjustable predeter- 
mined position on successive starts. 

A resilient mounting for Tri-Clad capacitor motors 
was made available in the 1- to 5-hp sizes. Compactness 
in a vertical solid-shaft design was achieved by elimi- 
nating the side-mounted conduit box and placing the 
terminal board in the top endshield. A Type SCR re- 
pulsion-induction motor of Tri-Clad design was de- 
veloped in 5- to 10-hp ratings. 

Some industries, such as lumber, paper, and rubber, 
still prefer separate speed reducers to large gear-motors 
so that in the event of motor failure a spare one can be 
installed quickly and easily. Meeting such demand is a 
new gear housing which permits unbolting the motor 
without removing the gear housing from its foundation. 

Gear-motors have been developed in higher horse- 
power ranges to extend the advantages of this compact 
low-speed drive to many applications where it was not 
previously used. The standard gear-motor line has been 
extended from 75 to 200 hp. A line of gear-motors was 
also designed to use the Tri-Clad single-phase capacitor 
motor. 

Ratings from 75 to 200 hp were included in new pack- 
age speed variators, which by means of adjustable 
voltage provide speed control with d-c flexibility from 
a-c power systems. Various types of adjustable-voltage 
control, including amplidyne and electronic regulators, 
were made available. 

Increased defense activity led to the development of 
a high-frequency ground power supply that offers high 
performance, light weight, compactness, and flexibility. 

A new 7.7-kw 265-amp aircraft energizer met the 
demand for a smaller lightweight unit for general- 
purpose low-voltage d-c supply. 
Large Motors and Generators Largest Wide-range 

A 30,000-hp motor, of constant horsepower from 330 
to 12,000 rpm, was shipped to the Air Force for testing 
purposes. The equipment is believed to be the largest 
wide-range adjustable-frequency constant-horsepower 
drive yet constructed. 

Three vertical synchronous pump motors at the 
Granby’ Pumping Plant in Colorado can be started on 
an unusually low transformer voltage when system 
conditions require it. Prior to starting the motors, high- 
pressure oil is introduced between the stationary and 
rotating surfaces of the thrust bearing, and the pump 
propeller dewatered, permitting the motor to start and 
synchronize with about 80 percent rated motor kva. 
The three 6000-hp 327-rpm 6600-volt motors form part 
of the U. S. Bureau of Reclamation’s Big Thompson 
Project for pumping water across the Continental 
Divide from the western slope to the eastern, to supply 
power and irrigation. 

A 500-hp synchronous motor, totally enclosed and 
inert-gas filled, for outdoor installation was supplied to 
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31% 


Ingersoll-Rand Company for the West Baytown T: 
Refinery of Humble Oil Refining Company. Several 
vices protect the motor against low gas pressure _ 
high temperature. 

The 60-ft tug, William D. Kropp, of the Nia 
Falls Power Company, was steam driven. It is use 
the ice-breaker run in the Niagara River. The 21 
steam engine is being replaced by two diesel- driven 
kw 1500-rpm 250-volt main-propulsion ese ved 
a 200-hp 200-rpm 500-volt main-propulsion motor. 


Fig. 19. 
the automotive industry 


| 
: 
A new combination starter and control for ‘ 
Double-blower unit coolers, introduced several : 
ago for smaller d-c motors, were extended to co 
practically any rating normally built in Fort Wa 
motors. The larger sizes are finding their widest us 
steel mills. 
The first eae exciter set built.at. Fort Wa 
was shipped to Metropolitan Edison. It ts essential 
standard 2-unit 3-bearing set with Tri-Clad induct 


motor, line generator, covered flywheel, and nons 
supporting fabricated steel base. : 


DYNAMOMETERS . 


Soe of the most Chtinlets testing equipment - 
constructed was obtained by the Product Stt 
Division of General Motors Corporation for automol 
testing. Previously, many of the tests on completed ¢ 
had. to be done outdoors. The new equipment pern 
a very close approximation of road testing in | 
laboratory. : 
The 200-hp d-c chassis dynamometer, operating 
250/800 rpm, is mounted in the basement of the cha: 
room and is direct-connected to 48-in. diam cha: 
rolls by means of a 7-ft floating shaft. The rear whe 
of the automobile drive the chassis rolls which in t 
: : 
: January, 1 
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e the dynamometer. Any desired degree of grade 
be simulated by the output of an alnico control 
erator driven by the dynamometer shaft; windage is 
ulated by the square-curve output of a second small 
trol generator; and automobile inertia is simulated 
idjustable inertia weights direct-driven by the dyna- 
neter shaft. These inertia weights are adjustable by 
d so that the accelerating and decelerating char- 
ristics of the test automobile can be studied with or 
1out passenger loads, and with contemplated design 
ages in the automobile which will affect its weight. 
nsmission Tests Production Testing 
ive transmission testing equipments supplied to 
g-Warner Corporation will be used for produc- 
-testing of automatic transmissions which will be 
ilable in several 1951 cars. Each equipment in- 
les an input motor rated 35 hp, 3500 to 4000 rpm 
1 tachometer to duplicate driving-engine character- 
-s. An output absorption generator provides adjust- 
» load and permits acceleration on the output shaft 
he transmission. An induction-motor-generator set 
1 separate 25-kw three-field generator for the input 
or and another set for the absorption generator 
lish excitation to all of the separately excited shunt 
ls of the sets and the d-c units of the test. 


ne of the three-field generators provides practically 
stant input current to the driving motor, which 
ulates engine-torque characteristics and is adjust- 
» from zero to maximum motor rating. An overspeed 
y offers protection against possible overspeed with 
t load. 


Up to % hp 
_ fractional-horsepower dynamometer set was de- 
ed with general features like those of larger dyna- 
neters for use in analyzing and demonstrating op- 
ion of fractional-horsepower motors, generators, and 
amometers. A self-contained unit with an extension 
> for mounting the equipment to be tested, the 
amometer has a continuous absorption rating of 34 
1t 2000 rpm. 


ili Dynamometer 


CONTROL 


or Starters . . And Solenoids 
NEW oil-well pumping starter, with removable 
- doors, is easier and safer to mount and service. A 
d overload relay can be added easily. The starter 
rporates a sequence-starting relay and a time clock. 
itning arresters connected on the line side of the 
onnecting switch prevent flashovers when the 
ch is opened. 
or the automotive industry there was developed a 


of combination starters and controllers (Fic. 19) 


onform with Joint Industry Conference Electrical 
dards. The heavy-duty transformer has a single- 
circuit breaker to provide short-circuit protection 
he control circuit. Color-coded cireuits are used. 
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A new short-stroke solenoid (Fic. 20) originally de- 
signed for high-speed pilot-valve operation is also ideal 
for heavy-duty industrial applications requiring a push- 
type solenoid with stroke not-exceeding 5/16 in. 

A constant-tension hysteresis brake (Fic. 21) was 
produced particularly for textile and wire industries. 
The work done per revolution is constant and independ- 
ent of time, providing constant-torque characteristics. 
The brake can’ add an increment of tension which is 
maintained closely despite changes in temperature and 
humidity and despite presence of lint, sizing, or other 


Fig. 21. This hys- 
teresis brake applies 
uniform tensions to 
yarns or wires, and the 
tension can be dupli- 
cated accurately 


Adjusting 
cylinder 
Fig. 20. The coil of 
this solenoid is cast in 
a solid block of perma- 
fil, a durable, syn- 
thetic resin resistant 
to moisture, oil, shock, 
vibration, and wear 
and tear of storage bin 


Mounting stud 


contaminants. The device is easily threaded. A simple 
turn of the adjustment cap sets the tension desired, and 
this same tension can be duplicated accurately. Any 
number of brakes can be set to a single calibrating 
number with assurance that all yarns will run at the 
same tension. 


Limit Switch Withstands Overtravel 

A new rotating-type geared limit switch for machine 
tools, motor-operated door mechanisms, and the like, 
has two Switchettes in a sturdy die-cast box. It operates 
through a worm and gear reduction from a shaft extend- 
ing outside the case, and will not be damaged by ex- 
cessive overtravel. The switch can be adjusted to op- 
erate from 4 to 120 turns of the driving shaft. The 
Switchettes are double-throw units, each with normally 
open and normally closed contacts. 
Microwave Equipment Similar to Photoelectric 

As an aid in demonstrating the fundamentals of 
optics in college laboratories, a microwave transmitter 
and receiver equipment was developed, operating in the 
2400- to 2500-megacycle range. Reflection, refraction, 
polarization, diffraction, and standing waves can be 
demonstrated. 

Microwave equipment can be considered similar in 
function to industrial photoelectric relays. A microwave 
beam will operate a relay upon interruption by any 
object which is opaque to such waves, or will reflect the 
waves. Still further application possibilities are offered 
because microwaves can be guided around corners. 
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LOW-VOLTAGE DISTRIBUTION 


USTOM-BUILT pre-engineered switchboards 

called Centr-A-Power were announced by the 
Trumbull Electric Manufacturing Company of Plain- 
ville (Conn.), a General Electric affiliate and manu- 
facturer of low-voltage distribution and control equip- 
ment. Centr-A-Power (Fic. 22) is described as a new 
type of low-voltage switchboard designed to centralize 
power and lighting switching in one dead-front free- 
standing package. It consists of a series of vertical, 
rigid, steel troughs into which are inserted all types of 
switching devices. A standard 18-in. trough mounts 
circuit breakers up to 600 amp and fusible switches up 
to 200 amp, 600 volts maximum. Two larger standard 
sections of 22- and 28-in. widths are available for fusible 
devices up to a 1200 amp maximum, and for circuit 
breakers up to 1600 amp maximum. 

Because it is pre-engineered and prefabricated with 
all parts standardized, it is economical from both the 
construction and installation standpoints. Operation, 
maintenance, and inspection are faciliated by quick- 
clip self-aligning design of units. It is completely 
accessible from the front, and permits installation in 
“U,” “UL,” back-to-back, or aisle arrangement. Safety 
door interlocks and complete isolation of current- 
carrying bus eliminates unauthorized exposure of line 
parts. 


INDUSTRIAL HEATING 


PPLICATIONS of electric heat continued to in- 
crease during the year, reflecting its advantages of 


Fig. 22. 
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Centr-A-Power switchboard unit 
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higher quality of product, lower over-all costs, and i1 
proved working conditions. : 
Heaters and Devices Soldering Midg 

Electronic and television equipments have continue 
to have tighter quarters and hard-to-get-at joints whic 
must be soldered. There is a 6-volt midget iron for suc 
work, but the transformer is a problem.- Now there is 
115-volt midget (Fic. 23) complete with renewabl 
Yj-in. tip and 44-in. diam shank. : 
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‘ 
Fig. 23. This 115-volt midget soldering 
iron gets into the hard-to-reach places . 

: 


For heating cable—used for pipe, soil, and other ag 
plications—there were developed two types of a ne 
thermostat having a special expansion-type thermc 
switch encased in a waterproof box, complete wit 
knob and calibrated dial. Serviceable and inexpensive 
they differ only in their wiring. One is wired directl 
into the circuit. The other includes a duplex femal 
receptacle and male plug so that it is only necessary t 
plug the heating cable into the receptacle, the mal 
plug into a convenient outlet, set the dial, and let th 
cable go to work. 


Starting faults of automobile engines caused by col 
weather are virtually eliminated by a Calrod engin 
heater. In use for some time in Canada, it is an imme! 
sion-type tubular heater unaffected by antifreeze sol 
tions. It is rated 400 watts, 115 volts. Installation ; 
through a small hole cut in the lower radiator hose. _ 


Induction Heating Progressive Hardenir 

A new multipurpose vertical progressive hardenin 
machine (Fic. 24) for use with induction heaters wi 
handle rods, shafts, etc. up to 3 in. diam and 40 in. lon 
between centers. Any point in the cycle of hardenin 
speed, rapid traversing speed, dwell, rotation, heat, « 
quench application can be selected independently; tat 
on the front of the machine can be positioned at tk 
setting-up time to initiate these functions at the selecte 
positions. Traversing speed from 0.2 to 4 in. per secon 
can be obtained through an adjustable-speed motor. Th 
machine is set up easily and speedily to handle sma 
quantities of many different parts. 


Ends of automotive rear-axle housings are bein 
heated, for upsetting, by 3000-cycle induction-heatin 
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ipment (Fic. 25) in the plant of Clark Equipment 
apany of Buchanan (Mich.). Power is supplied from 
200-kw motor-generator sets of new type, having 
lly enclosed construction with surface coolers; high 
rload capacity; and large stator coils adequately in- 
ted with silicone for heavy-duty service. Main con- 
s are mounted on a balcony over the motor-gen- 
or sets; floor space required is much less than for 
sr types of furnaces. Scale is practically eliminated, 
life is better, and working conditions are improved. 
ted pieces are immediately available and, when the 
ing machine is down, no work is ruined by overheat- 
in the furnace. 


Fig. 24. This hardening 


progressive 
machine is designed for either pit or surface mounting 
(with platform). Minor modifications can be made for 
many specific applications 


multipurpose 


lectric Heating ‘ . . ». Unbugged 


‘astern States Farmers’ Exchange, Buffalo (N. Y.) is 
ing an estimated $1,000,000 yearly, in lower feed 
; for poultry and livestock by its application of 
ectric heating to sanitize burlap bags. Disease and 
sr infestation are eliminated from used bags before 
ling. Over 50,000 bags in bales of 250 each are 
ted daily by high-frequency heat. Two 60-kw 13- 
yacycle conveyorized dielectric sanitizing ovens, each 
a a heating chamber 44 ft long, are used. 

naces . . . Walking Beam 
new type of electric walking-beam furnace was 
alled at the Green Island (N. Y.) plant of the Ford 
tor Company. It is used in the heat-treatment of 
ng hangers and is designed for operating tempera- 
s up to 2000 F. The parts to be heat-treated nor- 
ly rest crosswise on stationary alloy rails running the 
th of the furnace. Walking beams, adjacent to the 
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stationary rails, operate by cam action and single-drive 
motor, in a rectangular motion. The walking beams lift 
the parts from the stationary rails and advance the 
whole furnace load a fixed distance. The furnace, 36 in. 
wide and 26 ft long, is rated 350 kw and has an output 
of 2160 lb of spring hangers per hour. 


Three roller-hearth copper-brazing furnaces with 
Globar heating units were installed in automotive plants 
for use with nondecarburizing protective atmospheres 
having high carbon potential. The Chrysler Corpora- 
tion and the Detroit Transmission Division of General 
Motors Corporation, both in Detroit (Mich.) are using 
them for copper-brazing subassemblies for automatic 
transmissions. One furnace, which is typical, has a 27-ft 
heating chamber, 12-ft slow-cooling chamber, and a 
78-ft fast-cooling chamber. Inside wall-to-wall width is 
35 in., and door-opening height 13 in. Itsratingis 500 kw. 
All three have return conveyors and transfer tables for 
handling the trays. 

Two 280-kw furnaces were installed at Anchor Post 
Products Inc. of Baltimore (Md.) for galvanizing steel- 
fence products. Each has Reactrol control for uniform 
and accurate temperature control. Improved product 
quality, lower zinc consumption, and greatly improved 
working conditions were obtained. 


WELDING 


Arc Welding - . . Compact, Lightweight 
N THE field of arc welding, the trend was to lighter- 
weight, smaller, and more compact welders. For 
instance, the new line of a-c welders (Fic. 26) is now 
insulated with a silicone compound, making possible 
unusual reductions in size and weight. The new 300- 


Fig. 25. Two induction heaters for vertical handling of automotive 
rear-axle housings; inductor coils are below floor level 
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amp a-c welder is 90 Ib lighter and 5 in. lower in height 
than the previous unit of the same rating. In addition, 
some of them have had the open-circuit voltage reduced 
from 75 to 65 volts. A relatively simple control was 
added for arc stabilization and extra current surge for 
ShOtstarts,,: 

Lighter weight and more convenient location of con- 
trols was also achieved in d-c welders in the Chrysler 
engine-driven 300- and 400-amp equipment. 


Fig. 26. This arc welder, with current range of 30 to 
250 amp, is 34 in. high, 19 in. in diameter, and weighs 
only 275 lb 


Electrodes Low Hydrogen 
To make possible the fabrication of low-alloy steels, 
_ six electrodes in the low-hydrogen class were developed, 
or improved. There is one type for fabricating mild and 
low-alloy steels; another for the welding of high-tensile 
steels of high hardenability, three types for welding 
special pipe used in high-temperature high-pressure 
service, and still another for low-temperature ap- 
plications. 


Resistance Welding Speedy Slope Control 

Slope control, previously announced, electronically 
varies the welding current gradually from an initial low 
value during the formation of the weld. More than twice 
the number of welds ordinarily made was achieved in 
welding aluminum to ANW-80 specifications for air- 
craft—over 35,000 spots in eight hours. Between 800 
and 1700 welds can be made without dressing the elec- 
trodes, instead of a previous 50 welds or so. 

A control panel for the automotive industry gives 
production speeds up to 450 welds per minute, and 
speeds as high as 600 welds per minute are feasible. 
Thousands of spot welds are required in each auto- 
mobile body. 


oe 
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Special panels for special welding applications 
now be assembled with greater ease. The build 
block principle has been carried into a redesig 
ignitron contactor panels, making it possible to co 
bine the contactor panel conveniently with other co 
trols. The ignitron contactor panels give millions | 
operations without servicing, are silent in operatio 


and provide flexibility. f 


4 
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WATER SUPPLY 


ONDOUT RESERVOIR will be completed 
1955. In the meantime, New York City nee 

ore water. About 10 miles south of Poughkeepsie, « 
the Hudson River, a pumping station has been built 
pump water from the river and, after proper treatmer 
deliver it into the existing Rondout—West Bran 
Conduit. This water can then be stored in any of t! 
existing reservoirs. Equipment for the pumping stati 
includes six 2500-hp vertical synchronous motors t 
gether with complete outdoor unit substation and co 
trol apparatus for receiving and switching the 1104 
power supply. 


MINING 


Coal Loader . . « 30 Tons per Min 
HE world’s largest loading shovel (Fic. 2 
with a capacity of 20 to 25 tons a minute, was p: 

into operation at the Rosebud Mine of Northwest 

Improvement Co. operated by Foley Brothers, Inc. | 

Colstrip (Montana). This machine has a 17-cu yd dipp 

and an 85-ft boom. It loads a standard 75-ton coal c 

with only five passes—requiring approximately 35 

average per pass. Hoist, swing, and crowd motions e 

ploy amplidyne control. The hoist motion is poweg 

by two 18714-hp mill motors, the swing motion by ty 
75-hp vertical mill motors (Fic. 28). The tot 
equivalent horsepower of all the motors and generato 
on the machine is 2000. This machine is working in 
24-ft thick vein of sub-bituminous coal. . 
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New Coal Mine 1200 Tons per He 

Of particular interest in a new Illinois coal mine is 
1500-hp synchronous motor to drive the main-sloy 
conveyor belt. The belt is about 3300 ft long from he: 
to tail sheaves, has a total lift of about 860 ft, and cs 
deliver 1200 tons of coal per hour. The synchrono 
motor is arranged for direct connection to a diesel e 
gine through a suitable coupling that can be quick 
engaged or disengaged. The moter can be driven as 
generator to supply power for emergency lightin 
pumps, and fire-fighting equipment when require 
Control with dynamic braking features is used on 
700-hp wound-rotor induction motor driving the ma 
and-materials slope hoist. Four 500-kw power rectifie 
for underground-mine direct-current power, plus exte 
sive metal-clad switchgear for above-ground and unde 
ground 4160-volt mine power distribution were al 
furnished. 
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1r Coal Equipment - . . For Export 
ut of Turkey’s ECA program is aimed at the ex- 
of bituminous coal to needy Latin Europe. Her 
estic needs must, then, be met from lignite mines 
Soma, only partly developed. Electrification of 
development is being accomplished with substa- 
3, transmission and distribution equipment, com- 
> coal-cleaning plant drives, a 500-hp d-c amplidyne 
d Leonard mine hoist, and two 300-kw underground 
Sury-arc rectifiers to supply haulage and mining 
pment. 


or the Colmol, a continuous mining machine, there 
developed a totally enclosed 70-hp d-c motor. A 
pact design was effected to meet extremely limited 
e requirements. 


Beneficiation No Tramp 
ungry steel furnaces are demanding more iron ore 
already lean domestic mines. Asa result, low-grade 
nust be enriched by crushing, grinding, and separat- 
out the waste rock at the mine. The large crushers 
t be protected from damaging tramp metal. A new 
ctor (Fic. 29) will detect damaging pieces of 
er magnetic or nonmagnetic tramp metal imbedded 
agnetic iron ore flowing at high speed on a conveyor 
. The first unit is now in operation at Erie Mining 
ipany’s plant at Aurora (Minn.). 


ish BOAR 
otash fertilizer, produced in ever-increasing quanti- 
is mined mechanically from deep old-ocean beds 
- Carlsbad (N. M.). The Potash Company of 
erica stepped up its output by modernizing its 
ery and doubling its mine-hoisting capacity. A d-c 
lidyne Ward Leonard hoist drive was selected, 
rding completely automatic loading, hoisting, and 
ping of 8 tons of ore a minute from 1150 ft under- 


For the Farmer 


Fig. 29. 


This tramp-metal detector finds both magnetic and non- 
magnetic troublemakers. At left, control cabinet; at right, a set of coils 


ground. This 1000-hp 1150-fpm drive is started at the 
beginning of a mine shift and stopped only at the end 
of the shift, or when the mine runs out of ore at the 
loading station. 
Bureau of Mines Motors . . . Several New Features 
A new line of d-c Bureau of Mines type motors was 
developed in ratings up to 50 hp at 1150 rpm in totally 
enclosed fan-cooled construction. Special consideration 
was given to ease of maintenance and installation, 
based on comments obtained from both coal operators 
and mining-machinery builders. 
Lighting Supply . Low Voltage 
A special d-c to d-c motor-generator set was de- 
veloped to supply low-voltage power for mining-ma- 
chine headlights. The set was developed to overcome 
the problem of short lamp life encountered when using 
higher-voltage lamps with inherently fragile filaments 
which would break because of machine vibration. 


27. Five passes with this giant loader, and a 75-ton coal 
s loaded 
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Fig. 28. Machinery dé of electric shovel showing 18714-hp motors geared to double hoist 
drums with twin 75-hp swing motors, and 75-hp crowd motor, other machinery in background 
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This self-contained unit will operate with a variation 
in input to the driving motor to about 27 percent below 
rated mine voltage and will maintain a low-voltage 
output with only 10 percent variation. 


LUMBER 


| Pe first completely amplidyne-controlled veneer- 
lathe drive was installed at the Puget Sound 
Plywood Company in Tacoma (Wash.). Consisting 
essentially of a 100-hp d-c driving motor and 100-kw 
generator, the complete drive utilizes amplidyne exci- 
tation for both the generator and the motor fields. The 
basic scheme used in the control circuit has been suc- 
cessfully operating at the West Coast Plywood Com- 
pany, Hoquiam (Wash.), since July 1948. 

Having automatic operation, the drive is designed to 
peel veneer from logs at constant linear sheet speed. 
The unique combination of a motor-mounted tachome- 
ter-generator and knife-operated rheostat produces a 
voltage directly proportional to veneer-sheet speed. 
This voltage is then used with the amplidyne circuit 
to hold sheet speed constant. 

Included as a part of the apparatus are two electronic 
speed-variator drives for the tipple and trays, and a 
Thy-mo-trol helper drive for the pressure roll bar. 
These drives will automatically follow the linear veneer 
sheet speed. 


PAPER 


HE first three new short-roll paper tensiometers 

for use on paper machines were installed on a 
- board machine to indicate paper tension and to supply 
a signal to an existing speed-regulating system to pro- 
vide overriding tension control. This has resulted in 
substantial improvement in quality and increase in 
production. A preset paper tension is maintained 
accurately regardless of variations in drying, machine 
loading, or stock condition. 
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The operator is obtaining nine more for: use : 
existing electronic speed regulators for automatic re 
lation of paper tension. Tension regulation will 
available on new electronic sectional paper-mach 
drives as an optional item. Tensiometers can be | 
plied as indicators only on any paper machine, regard] 
of the type of drive used. This short-roll paper t 
siometer is designed as a standard package unit 
installation on any machine regardless of sheet width 
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PETROLEUM 


fo Ne es dispatcher in the New York Cc 
Office now operates, by remote control, four n 
automatic pumping stations on an oil company’s eig 
inch petroleum-products pipe line almost 1000 mi 
away. Believed to be the first of its kind in the world, t 
new method of pipe-line control was developed to m 
the increased demand for petroleum products throt 
the pipe line, which extends across Illinois, Indiana, 4 
Ohio. Each of the four pumping stations has a. sin 
500-hp pump motor. The stations are designed to 
as fully automatic as possible so that the dispate 
can start or stop the station and take instrument re: 
ings by use of a telephone dial at his desk in New Yo 
Teletype relays permit the switchgear to set uf 
station-run sequence in any one of the four new § 
tions when the proper code letter is dialed in the 
patcher’s office. Likewise by code letter, the dispat 


can know the pump intake-pressure, the pump ¢ 


charge-pressure, and the pump motor current at é 
of the four stations. A pulse-duration telemeter ae 
in the switchgear cubicle causes the teletype to trans! 
these signals to the dispatcher’s meters and recor 
in New York City. : 

: 


TEXTILE 


NEW electronically regulated adjustable-sp 


drive applied in the textile industry combi 


| ies 


a 


Fig. 30. A _ three-dimen- 
sion tracer system auto- 
matically controls the 
position of work relative 
to the milling cutter 


Ee 
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r first cost with the highest accuracy known today. 
power unit is an adjustable-speed brush-shifting 
motor. A tachometer, mounted on the shaft of the 
or, generates a d-c voltage which is compared 
mst an adjustable reference voltage. Any speed 
r appears as a “‘difference voltage’ between the 
rence and the tachometer signal, and automatically 
s the brushes of the a-c motor by means of a small 
pilot motor. This results in a change in the a-c 
or shaft speed to reduce the error to zero. The elec- 
ic regulator is sensitive to errors less than 0.03 per- 
of top speed. In the application of this drive to a 
hetic-yarn-spinning frame, it is coupled to a vari- 
-speed alternator through a two-speed gear box. 
ultimate load is driven by a large number of frac- 
al-horsepower alnico synchronous motors which are 
lied from the alternator. 
TAL-WORKING INDUSTRIES 
N APPLICATION of electric equipment to a 
- large horizontal boring, drilling, and milling ma- 
e (Fic. 30) emphasized the advantages of electric 
es on the feed motions of such large tools. Magnetic 


~ 31. For this 10-die tandem wire-drawing machine an electronically 
trolled amplidyne generator supplies power to the motor driving 

spool, causing it to maintain uniform wire tension under starting 
| running conditions and with ease, in spite of high speed of the wire 


als from a tracing head are transferred to an elec- 
ic control panel which in turn controls the output 
age of amplidyne generators applying power to any 
preselected feed motors. Whether under auto- 
e-tracer or operator control the response of the 
3s is accurate and fast. Use of tracer controls is 
ing, and electric drives for the machine tools are 
ributing to flexibility of operation. 
Drawing Direct Spooling 
rawing and spooling of wire directly from the draw- 
machine were accomplished, at speeds not previ- 
, obtained on similar wire sizes, by virtue of electric 
»s placed in service on a number of wire-drawing 
nines. In a 10-die tandem wire-drawing machine 
_ 31), wire is reduced from rod to a dimension 
ble for overhead power cable and spooled at speeds 
igh as 5000 fpm. Smooth starting and threading 
e machine are made possible by use of electronic- 
controlled adjustable-voltage generator control of 
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STANDARD EQUIPMENT — 


ADJUSTABLE 10°-96" 
[* MOTOR oPeraTeo 7] 


| DETECTOR HEAD 
(SFT. ABOVE STRIP 


CONTROL CABINET 
IN MOTOR ROOM 


ADDITIONAL DEVIATION INDICATORS. 
LOCATE AS DESIRED 


RECORDER 


Fig. 32. Components of width gage for continuous hot-strip mills 


a 200-hp d-c motor. The smoothly wound spool is easy 
to handle in subsequent. stranding operations, thus 
helping to insure maximum output from the wire mill. 


Electromagnetic 

A new electromagnetic indexing head can be set to 
turn automatically through any given angle with an 
accuracy of +6 sec of arc (about 0.0005 percent accu- 
racy in 360 deg). The equipment is used in accurately 
locating longitudinal slots to be milled in large alter- 
nator frames. The angle is located with the indexing 
head, and the table of the vertical miller then inde- 
pendently rotated until instrumentation associated 
with the electromagnetic gages in the indexing head 
indicates that the table has turned through the desired 
angle. A similar equipment for a vertical slotter is under 
construction. 


High Accuracy 


STEEL AND OTHER METALS 
NSTALLED steel-making capacity reached an all- 
time high, with the end of expansoin not yet in 
sight. In the electrical industry the orders placed for 
rolling-mill drives alone exceeded all previous records, 
including the war years, not only in dollars but in total 
horsepower. 


Width Gage Highly Significant 

One of the significant developments was the new non- 
contact width gage for the continuous measurement of 
the width of metal in the hot-strip mill. 

The width gage (Fic. 32) has three main com- 
ponents—the detector head, installed vertically above 
the strip, houses two detectors, mounted on a precision 
lead screw and set at a distance apart equal to the de- 
sired width of the strip to be rolled. Thus, these 
detectors are set over each edge of the strip. Each unit 
has one edge of the hot strip imaged on it by a lens. 


3D 


The necessary illumination is furnished by the strip 
itself. The optical image is converted into an electric- 
charge pattern by a photo-tube. A rotating slotted disk 
provides the means for repeatedly sweeping across the 
image of the edge of the strip at right angles to the 
direction of strip travel. 

Sidewise motion of the strip has little effect on the 
accuracy. Likewise, vertical motion of the strip has 
little effect, because the detectors are mounted ver- 
tically above each strip edge. In practice, the operator 
sets the two detectors the desired distance apart by 
remote control. When the strip passes under the 
detector head, its actual deviation from the width set 
by the operator is indicated in fractions of an inch by 
the deviation indicator. 
Hot-strip Mills Semicontinuous 

The semicontinuous hot-strip mill, with a reversing 
roughing stand and three or more continuous finishing 
stands, continued to gain in popularity, because of 
its flexibility. At the same time, the mercury-arc recti- 
fier is proving a reliable and efficient source of power 
for the finishing stands, with the conventional motor- 
generator set representing the best choice of power 
supply for the reversing rougher. 

An unusual feature of a new 54-in. semicontinuous 
mill is that none of the finishing stand motors is 
geared. The roughing stand, with a 4000-hp 40/80-rpm 
twin drive, will be powered with a 3500-kw synchronous 
motor-generator set. Each of the four finishing stands 
will have 3500-hp direct drive, of 55/110, 90/180, 


125/250, and 150/340 rpm respectively. They will be 


supplied with two 5000-kw mercury-arc rectifiers. 


Tandem Cold-strip Mills Ohmic-drop Accepted 

The individual generator system of control continued 
to be the choice for all modern high-speed mills, as 
well as for many of the larger low-speed mills. At the 
same time, the ohmic-drop system of control, used in 
connection with the individual generator scheme, be- 
came accepted by all major electrical manufacturers 
in this country for present and future mills. Eight tan- 
dem cold-strip mills have been manufactured since 
1945 with the amplidyne individual-generator system 
of control, and three more such mills are in the process 
of manufacture. 

The highest-powered four-stand tandem mill ever 
built will go into operation soon. This is a 66-in. mill 
with a maximum delivery speed of 3000 fpm. Stands 1 
and 2 are direct-connected to the driving motors and 
Stands 3 and 4 have work rolls individually driven. 
Stepdown gears are provided on Stand 3 and step-up 
gearing on Stand 4. 

A 56-in. three-stand cold mill will have a top speed 
of 2750 fpm and later, with the addition of a fourth 
stand, will run at 3190 fpm. 

An unusual arrangement will be utilized in building 
a four-stand mill for foreign shipment in that a 56-in. 
mill will be installed with a top speed at present of 
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1595 fpm, but so arranged that it can be speeded . 
3190 fpm with the maximum utilization of the origi 
electrical and mechanical equipment. . 


Reversing Cold-strip Mills Trend—La 
Reversing cold-strip mills continued to be insta 
for heavy sheet gages and limited quantities of ligt 
gages. Trends continued to call for larger and lat 
electrical drives, and considerable interest was she 
in four-high mills with separately driven back-up r¢ 
For example, one large producer of specialty and al 
steels will install three four-high reversing cold- si 
mills with individual drives on each back-up roll. 7 
6-in. and 34-in. by 30-in. mills will be duplicates, w 
the drives giving a top speed of 1650 fpm at pres 
and 3300 fpm with future modifications. The 1 
stand will have 1500-hp 90/360-rpm twin-drive, « 
the two reels will have 700-hp 225/950-rpm doul 
armature drive. The third will be a much larger 1 
in. and 53-in. by 56-in. mill with a top speed of i 
fpm. Its mill stand will have a 3500-hp 175/350-1 
twin-drive, and its two reels 100-hp 250/ L060 
double-armature drive. . 

An unusually large reversing cold-strip mill, 
Europe, will be a 16)4-in. and 53-in. by 55-in. 1 
with a conventional pinion-stand drive of the w 
rolls. The main motor will be 3000-hp 175/370 rf 
and each reel will be driven by a 1000-hp 250/1 
rpm motor. Top speed will be approximately 1600 ff 
Temper Mills Tw00-d 

The two-stand or so-called twin-temper mills ap 
to be gaining in favor for temper rolling of lighter-g 
products at high speeds. A 6000-fpm 2-stand tem 
mill was under construction. Mechanically, it is si 
to that in Fic. 33. Schematic layout of the mill toget 
with motor ratings and an indication of the dri 
rolls are shown in Fic. 34. Stand 2 acts as the mas 
or pivot stand to which the speeds of the other dri 
are automatically adjusted. The uncoiler, entry pul 
delivery puller, and tension reel are controlled 
amplidyne current regulators. Stand 1 is control 
by a regulating tensiometer located between Sta 
1 and 2. 

A conventional single main-generator system v 
one main 2000-kw generator provides power for 
of the main drives. Inasmuch as the individual-get 
ator scheme of operation does not necessarily give 
operating and maintenance advantages inherent v 
such systems on tandem reduction mills, the choice 
either solid-bus or individual-generator system 
temper mills is usually dictated by initial cost of. 
electrical equipment. The solid-bus scheme is inl 
ently somewhat simpler although not always 
expensive for temper-mill operation. One predomin 
factor in making the choice is that considerable w 
is done by tension and the power regenerated by 
entry side of the mill allows the utilization of a lo 
total generating capacity when the single-gener: 
scheme is used. ia . 
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Fig. 33. A typical two- 
stand temper mill 


34. Schematic dia- 
of two-stand temper 
as shown in Fig. 33 


Tension 
Reel 


Delivery 
Puller 


Entry 


Uncoiler Puller 


400hp 400/ 
_ 200kw 300/ 1600 rpm 


- 1500 rpm 


300 hp1150/ 
1500rpm 


300hp 850/ Brake 
1500 rpm : 


er Rolling Mills Solid Frames Bes 
o test the advantages of laminated magnet frames 
renerators for reversing-, blooming-, and slabbing- 
service, tests were run on the three generators of 
ill where one machine had a solid-magnet frame, 
second had ;%;-in. laminations, and the third 0.025 
aminations. The tests indicated that, in the major- 
of instances, satisfactory results can be obtained 
the use of solid-frame generators with proper 
ntion to design characteristics. In rare instances 
nated frames may be utilized, in addition to a large 
ber of magnetic poles, to get ultrahigh-speed per- 
lances. 

7000-hp 50/120-rpm reversing-mill drive in Canada 
designed to replace a steam engine. This is a single- 
ature pinion-stand drive supplied by a flywheel 
r-generator set with three 2000-kw generators. 

1 existing 44-in. blooming-slabbing mill with steam- 
1e drive was being completely replaced with a new 
lift mill and a 7000-hp 40/80-rpm twin-drive. 
mill will be powered by a flywheel motor-generator 
vith two 3000-kw generators. 

- part of a complete hot- and cold-strip mill ex- 
ion program, a 7000-hp single-armature 40/80-rpm 
_ drive and a 2000-hp 100/200-rpm edger drive 
be installed on a new 44-in. slabbing mill. The 
1eel motor-generator set was designed to utilize 
. 2250-kw generators for the main and edger motors. 
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A new 44-in. blooming-slabbing mill will be used 
ahead of a semicontinuous hot-strip mill in Holland. 
This mill will utilize a 6000-hp 40/80-rpm main drive 
with a 5000-kw flywheel motor-generator set. 


Continuous 

Continuous processes continued to take the place of 
batch and semicontinuous operations. Continuous 
electrolytic tinning has gradually replaced tin pots, 
and continuous galvanizing encroached upon the field 
of sheet galvanizing. Several large steel companies are 
now installing continuous annealing facilities for tin 
plate. These new tinplate annealing lines are designed 
to operate at as high as 1000 fpm, a rate of approxi- 
mately 30 tons per hour. 

Various types of furnaces were being utilized—rang- 
ing from all-gas to all-electric, and a combination of 
both. The electric equipment for propelling and con- 
trolling the strip is more complicated than that used 
on most modern rolling mills. A typical annealing line 
will use 82 d-c motors, totalling 835 hp in an adjust- 
able-voltage system of 725 kw. In addition, 54 auxiliary 
a-c motors totalling 650 hp are required. 


Processing Lines 


Sintering Larger Particles 

Complete electric equipment for a new sintering 
plant was installed in one of the larger steel plants. 
The sintering plant includes about 142 motors ranging 
from 14% to 1000 hp, together with associated com- 
pletely co-ordinated control, switchgear, and load- 
center unit substations. The plant is designed to 
agglomerate fine iron-bearing materials into larger par- 
ticles suitable for blast-furnace use. Sources of these 
materials are blast-furnace flue dust and sludge, roll 
scale, and fines screened from run-of-mine iron ore. 
Coke breeze will supply much of the necessary fuel for 
sintering. The flexibility and economy of electrically 
driven machinery thus helps to make possible the sav- 
ings over a period of time of several million tons of iron 
ore which would otherwise be lost at this one plant 


alone. 


oH 


Fig. 35. 


Over-all view in the infrared-equipped Townsend poultry 
house. There are 38 units, each with six 250-watt heat lamps. After 
the first week or 10 days, the brooding paper which forms separate 
pens is removed and, when the broilers are ready for market, they will 
fill most of the floor area which looks like waste space in this photograph 


FARM INDUSTRY 


EW lamps and new techniques in the application 

of radiant energy now make it possible to grow 
plants and animals independent of natural sunlight. 
Artificial light was being used in many laboratories to 
provide controlled conditions for research into the 
process by which nature effects plant growth. The 
researchers had as their goal not the production of 
food underground for the support of human life, but 
rather the eventual development of methods of pro- 
ducing food synthetically. These and other little-known 
facts about “light and agriculture'’ were explained at 
the Annual Technical Conference of the Illuminating 
Engineering Society by engineers from Cleveland. 

For the most part, the farmer formerly has been at 
the mercy of the weatherman’s caprice; today, research 
in the field of radiant energy has progressed to the point 
where even Mother Nature is being improved upon. 
The farmer can now control conditions favorable to 
the growth of plants and animals. Among the farmer’s 
latest implements and agents are new man-made 
“suns” designed to produce visible radiations, ultra- 
violet, and infrared radiant energy. Included in this 
list of artificial “‘suns”’ is a wide variety of incandescent 
and fluorescent light sources. These can be teamed up 
with natural daylight, or used entirely independent of 
natural conditions so that plants can be grown success- 
fully underground in a completely artificial environ- 
ment of light, humidity, temperature, and air. 

Plant physiologists are entertaining new concepts 
which place less importance upon intensity of illumina- 
tion as a factor in plant flowering and fruiting. Emphasis 
is placed principally on the “influence of successive 
rhythmic occurrences of light-and-dark periods and the 
relative length of such periods.” By controlling day 
lengths, onions can be grown from seed to seed without 
the formation of bulbs. Sex of hemp plants, amount 
and quality of fiber produced, can be controlled in 
large measure by means of dark-period: interruptions. 
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Propagation of rooted cuttings entirely under the nm 
made sunshine from fluorescent lamps became a prac 


cal project in closed structures with no windows. — 


Winter-prime pelts of mink were induced in t 
summer despite the relatively high temperature th 
they were hastened in the autumn by reducing du 
tions of light periods to which the animals were expos 
daily. The fertility of dairy cattle was influenced byt 
variations in daylight to which they were exposed. — 


Recent tests among chickens indicated that the r 
son they eat, drink, and lay more is not that they ha 
longer periods of light but rather that the light stin 
lates their reproductive organs, resulting in greater € 
production, increased appetite, and thirst. 

Invisible (black) light has been found so attract 
to nocturnal insects that traps equipped with . 
were being used to successfully indicate what kind 
insect pests were present. 


3 


Infrared Brooding On Large Ss 
Infrared lamps have been widely used for years” 
state colleges and farmers for small flocks of poult 
Now they are being used for large-scale commerc 
chick raising. Twenty thousand chicks are acco 
modated in the new broiler house on the Townse 
farm, Millsboro (Del.). The house, 50 by 300 ft, 
equipped with 228 250-watt infrared heat e 
rather than conventional coal heaters. : 


In the new broiler house the lamps were install 
in units of six lamps (Fic. 35). Lamps initially 19 
from the floor were raised gradually as the chic 
developed. Thermostats which regulate the volta 
are set to meet the requirements of the chicks accordi 
to their age and behavior. | 

Tests were conducted under the direction of K. 
Seeger, research professor of poultry husbandi 
University of Delaware. In one test, 30 chicks we 
kept for two weeks at —12 F in a refrigerated roo 
under infrared lamps. The test was highly successt 
and the chicks were returned to the University flock. 


RUBBER AND PLASTICS — 


Banbury Mixers Shutdowns Minimi 

NCREASED teliability and reduced maintenat 

costs for Banbury mixers and mills were attair 
with the new type of motor (Fic. 36) having an integ 
surface cooler of the air-to-water type. Part of 1 
water used for cooling the processing machines ¢ 
also be circulated through the motor cooler. Since 
single Banbury mixer will furnish stock for seve 
thousand automobile tires each day, it is essential tl 
unnecessary shutdowns be minimized. 


Rubber Mills ‘i Better Con 


High-voltage control with current-limiting fuses a 
air-break contactors was applied on 1000-hp 2300-v 
synchronous rubber-mill motors, representing + 
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est ratings at 2300 volts on which this type of control 
been used. The rating of heavy-duty air-break con- 
ors in the new narrow form was increased to 400 
, and the maximum rating of the over-all control 
em was increased to 1500 hp at 2300 volts and 2500 
tt 4160 volts for synchronous motors of 1.0 pf, and 
tly less for other motors. 
nder Drive Electronically Regulated 
mplicity is the outstanding feature of a new elec- 
ic regulator designed for motor-control applications 
1e rubber and plastics industries. D-c motor drives 
pped with this regulator are used to maintain speed 
ibric tension accurately between elements of multi- 
ion co-ordinated drives. The regulator has a theo- 
al “open-loop” gain of 250. A small d-c voltage or 
ent input signal is amplified by the single-tube two- 
é amplifier unit. This amplified signal excites the 
winding of a saturable reactor in the phase-shifting 
ut of the two-tube grid-controlled rectifier unit. 
rectifier in turn excites the field of a d-c motor or 
rator. The equipment is one-third the size of its 
lecessor, which employed 10 electronic tubes. 


AY AND GLASS PRODUCTS 


Jed Glass : 
NEW process for welding glass electrically utilized 
- directed gas flames to preheat to desired tempera- 
the areas including the glass edges, thereby per- 
ing electric welding to begin at reasonable voltages. 
nso, up to 20-kv voltages and 37.5-kva power levels 
be required for successful welding. The use of elec- 
ty provided a ready means of precision placement 
elding heat, without undue heating and consequent 
of strength of surrounding parts during welding. | 
ne particularly important application of glass weld- 
was in production of television picture tubes. 
‘ral dozen equipments were supplied for this ap- 
ition, specifically for joining the glass conical sec- 
to the relatively flat large-diameter glass viewing- 
e section of the TV tube. 


Precision Heat Placement 


s Insulation Better Co-ordination 
uality and quantity of glass insulation were im- 
ed by use of a 6-section amplidyne booster speed- 
lating equipment which automatically co-ordinates 
ive speeds between successive drives for the entire 
; production line. The 6-section glass line operates 
a 12:1 speed range with the six drive motors sup- 


i from a single adjustable-voltage generator. 


. Glass . - e More and More 


\day’s automobile uses a lot more glass. One manu- 
irer speeded up his production of polished plate 
. for the automobile industry by revamping his 
ing plate-glass grinding and polishing line to obtain 
> production from essentially the same basic facil- 
The new drive included one hundred and eighty- 
12.5/30-hp 2-speed induction motors and control, 
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GASKETED TOP COVER 
REMOVABLE FOR CLEANING 
OF COOLER TUBES 
BY REMOVING RECESSED 
HOLD DOWN CAP SCREWS 


COOLING WATER 
IN AND OUT 


COOLER 

AIRVENT* 
AND 

bs DRAIN 

f PIPES : 

| (NORMALLY 

CAPPED) 


JUNCTION BOX 
FOR RTD UNITS — 


INCOMING 
p 


REMOVABLE 
GOVER PLATES 
AND PIPE f 
FOR INSPECTION 
AND AIR GAP 
MEASUREMENTS 

(BOTH ENDS) 


DRAIN PIPES? 
FOR CONDENSATE 
FROM COOLER 


Fig. 36.- Totally enclosed squirrel-cage motor for driving a Banbury mixer 


together with many auxiliary drive motors and some 
power-distribution equipment. 


Refractory Brick An Amplidyne First 

The basic problem of obtaining high-quality re- 
fractory bricks, at high production rates for each kind’ 
and size of bricks pressed, calls for the bricks to be 
pressed slowly to allow time for the bricks to become 
degassed, and then to finish the unload, return, and 
reload portions of the cycle at high speed. An ampli- 
dyne-controlled adjustable-speed d-c drive supplied for 
a refractory-brick press is believed to be one of the first 
for such an application. Up to 10 complete pressing 
cycles per minute, requiring 20 speed changes per 
minute, are made possible by the rapid response of the 


amplidyne-controlled speed variator. Speed levels for 


both pressing and return portions of the complete cycle 
are independently adjustable. This means extreme flexi- 
bility for pressing wide varieties and sizes of bricks. 


CEMENT AND ROCK 
PRODUCTS . 


EVERAL large cement plants underwent major 
modernization to meet production demands which 
increased so greatly during the year. Among them were 
Dewey Cement of Oklahoma, Lone Star of Pennsylvania 
and New York, Permanente of California, Medusa of 
Cleveland, and Ideal Plants from Montana to Texas. 
Ultrafine pulverization of talc, in full-scale produc- 
tion at Gouverneur (N. Y.), called for a new-type mill. 
Jets of hot compressed air impart high velocity to the 
particles of talc within ellipsoidal spheroids. The par- 
ticles simply wear themselves and each other down to 
almost nothing, bouncing around and bumping as they 
do. The result—ultrafine pulverization. More than the 
lion’s share of the required power is needed by the com- 
pressor; it requires a 1750-hp synchronous motor. 
Modern package substation and load-center unit sub- 
stations transform and distribute power in the plant. 
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Night activity at the Flight Test hangar. A B-45 jet bomber is being 
readied for flight 


TRANSPORTATION 


AVIATION 


Propulsion . . . Return of Turbo-prop 
HE J-47 turbojet. engine, the No. 1 production 
engine for Air Force planes, was made even more 

.powerful during the year. Overhaul times were officially 

Ancreased to 300 hours by the Air Force. Addition of an 

afterburner system greatly increased thrust for specific 

models (Fic. 37). Design changes led to improved 
altitude starting, with starts possible at altitudes up to 

50,000 feet and at —100 F, insuring an adequate 

margin where the engine is used in such installations 

as the B-36 intercontinental bomber (Fic. 38). The 

J-47 is the powerplant for such first-line Air Force 

planes as the North American F-86 fighter, holder of 

the official world’s speed record of 670.981 miles an 


Fig. 37. 


An added punch for Air Force planes is provided by this 
elongated jet engine (top), which burns additional fuel in a ‘‘reheat’’ 
burner in the tail. It is compared here to a standard J-47 turbojet 
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hour; Boeing’s six-jet B-47 bomber; North America 
four-jet B-45 bomber (Fic. 39); and the B-36,/ 
which four jets have been added to provide gr 
power boosts for take-off and over target. Flight te 
continued during the year on other new J-47-powe1 
planes, including North American’s F-86D (Fic. 4 
an even faster version of the F-86, on which a J 
turbojet with afterburner, or exhaust reheat, v 
flight-tested. : 
In anticipation of possible commercial use of je 
CAA certification of the TG-190B for commer¢ 
transports was obtained. | 
A significant development was the General Elect 
Company’s return to the turbo-prop field, in which 
pioneered, through its purchase of the patents, nar 
and technical data of the Turbodyne Corporation. 
Turbodyne engine, the XT-37, has completed an 0 
cial 50-hour endurance testing program. Believed 
be the most powerful propeller-type aircraft pov 
plant in the world, the engine has delivered more th 
10,000 hp during tests. Future work will include t 
and evaluation of this and other engines built © 
Turbodyne under USAF sponsorship. . 
A single-lever control system was put into producti 
for jet engines having exhaust reheat and variable 


4 


a 


Fig. 38. 
the B-36D bomber’s outer wing panels ; 


Four J-47 jet engines are mounted in pairs in a “‘pod”’ beneat! 


nozzles. This control automatically provides maximt 
engine performance and response under all conditio 
at the same time protecting the engine against ov 
temperature, over-speeding, burner blow-out, and co 
pressor stall, without putting any restrictions on 
pilot’s manipulation of the throttle. 


500 Hp Sa 

A new announced CH9 turbosupercharger, when u: 
in combination with the newest high-power piston 
gines, will enable commercial airliners to fly nons' 
from Chicago to London with heavy payloads. Te 
stand operation of a CH9 with an R4360-C eng 


Turbosuperchargers 
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aled 32 percent more take-off power and 20 per- 
lower fuel consumption than is possible with any 
Sport powerplants now in use. The turbo entirely 
inates the geared supercharger operating off the 
ne shaft, with a resultant saving of 500 hp. 

uring the year, BH4 turbosuperchargers accumu- 
d over 200,000 hours of commercial airline service. 
y are used in Boeing Stratocruisers, the first com- 
cial installation of turbos that are widely used on 
ting planes. 

ormal rated horsepower up to 50,000 ft was made 
ible with the three-turbo combination. Two two- 


zy. 39. The 4-engine B-45 jet bomber has an announced ceiling in 
sess of 40,000 ft and a combat radius of more than 800 miles 


e CHM3 units are arranged in parallel to deliver 
sarcharged air to a single-stage CH9 turbo, thus 
riding three stages of compression. Exhaust gases 
1 a Pratt and Whitney R-4360-C piston engine, 
scted in the manifold, drive turbines which power 
superchargers. Turbine speed control and manifold 
sure regulation are performed by means of a new 
tronic system which actuates a control valve to 
yass exhaust gas around the CH9. 


e Aircraft Gas Turbine Laboratory at Lynn, where vital parts of jet 
jines are operated under test conditions never before attained— 
ulated altitudes of 70,000 ft and temperatures of —100 F 
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Fig. 40. 


the F-86D is powered by the modified J-47 jet engine with afterburner 
shown in Fig 37. 


Designed to climb quickly to extreme altitudes in all weather, 


More Protection 

One of the most important aircraft electrical system 
developments during the past year was that designed 
for the Pan-American Stratocruisers.. Initial service 
experience on this four-engine luxury transport in- 
dicated a need for more extensive electrical system 
protection to improve reliability and eliminate hazards. 
Component devices were developed and the entire 
revised electrical system ground- and flight-tested 
extensively. The Pan-American Stratocruiser has 54 
kw of generating capacity from six 30-volt 300-amp 
generators. It was necessary to provide overvoltage 
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‘protection and a fault-detection system that would be 


fast-acting and fail-safe. A new and safer bus arrange- 
ment was developed from differential-analyzer studies. 


The overvoltage-protection circuit consists of an 
overvoltage sensing relay, separate selection relay, 
time-delay network, compensating and calibrating 
resistors, and field relay. This combination provides 
the fastest-acting overvoltage protection presently 
available, and the only method of truly positive 
selection of an overvoltage generator that is available 
commercially. 


“Big Berthas” of modern air power—J-47 jet engines for Air Force 
planes—await test runs at the Aircraft Gas Turbine Laboratory 


Ay 


A system to detect and isolate hot terminals on 
generator feeder buses was provided by a polarized 
sensitive relay, a field relay, and two sections of cali- 
brated copper cable. When the current unbalance 
between the two generator feeder cables reaches a 
predetermined value, the generator supplying this 
feeder current is removed from the bus and isolated. 
A grounded cable will also cause a current unbalance 
which will remove the generator from the bus. 

Removal of a faulted generator could be extremely 
difficult because of the high electrical capacity of the 
Stratocruiser system. This necessitates the second 
“building block’’ in the system, the reverse-current 
circuit breaker. A breaker was developed specifically 
to provide the extra interrupting capacity to clear 
such fault conditions. 

In airline operation, this revised electrical system has 
been completely satisfactory. Although tailor-made for 
the Pan American Stratocruiser, the same components 
can be assembled to perform similar function on any 
type of airplane. 

A new all-electric autopilot for airplanes was de- 
veloped for the Navy Bureau of Aeronautics. Known 
as the G-3 Automatic Pilot, it provides for maneuvering 
of the airplane in co-ordinated turns, yaw damping, 
and automatic altitude control, and can be engaged at 
any time regardless of the attitude of the airplane up 
to 70 degrees in pitch or roll. Major components include 
a vertical gyro and gyro-compass system, a rate and 
pendulum unit, a control-stick unit, an electronic 
amplifier, and three power-servos connected to the 
control surfaces of the airplane. 

A system to amplify the force exerted by a pilot on 
the controls of an airplane, thus acting as a boost to the 
control surfaces, was developed and successfully tested. 
The boost system consists of electronic sensing elements 
and hydraulic booster cylinders, operating to give a 
controllable boost ratio and having the distinct ad- 
vantage of introducing no backlash in the controls. 

It has become necessary to make equipment operable 
at extremely high altitudes. New types of transformers, 
tubes, resistors, and capacitors have been necessary for 
these high-altitude applications. 

An ignition transformer developed for afterburner 
ignition on aircraft jet engines has a secondary rating of 
40,000 volts open circuit, mid-point grounded, and 25 ma 
short circuit; it operates from a 115-volt 400-cycle supply 
on intermittent duty. Mounted directly on the engine, 
the transformer must withstand a continuous ambient 
temperature of 250F for the guaranteed life of 500 
hours. Rigorous radio interference requirements are 
met. 

Protective equipment is an increasingly important 
part of aircraft electrical systems. A new remote- 
operated aircraft circuit breaker was developed pri- 
marily for the protection of distribution circuits of 120- 
volt aircraft electrical systems. The temperature- 
compensated thermal overload device of this breaker 
permits application over a very wide range of ambient 
temperatures. Both continuous-current and interrupt- 
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‘trim-tab indicator, is one fourth the size of stand 
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ing-capacity ratings are adequate for distribt 
circuits in aircraft electrical systems. 
Instruments Vertical 

A gyroscopic instrument was designed as a i 
reference system for an automatic pilot. The new g 
used with an erection amplifier, is more accurate t 
those employed in the past, and can also be used y 
remote-indicating and servo-control systems. Indepe 
ent control of erection is made possible electri¢ 
through use of torque motors. The unit is a 
sealed in inert gas, and special bearings and mater 


A special water-cooled periscope permits viewing of the pattern of 
burning gases in a jet engine. Motion picture camera at right records 
in color the action inside the engine 


are used to minimize friction and permit operation 
a wide temperature range. Sturdy design permits ~ 
minimum of 1000 hours operation between overhauls 
Two new hermetically sealed remote position ir 
cators were also introduced. The first, a 114-inch-ti 


position indicators previously used. The other, in 
standard U.S. Air Force two-inch case, is for use wi 
potentiometer-type transmitter. 


Test Equipments | Flying 
An important phase of General Electric’s resea 
and development in aviation is extensive use of “Fly 
Laboratories’ such as the B-29 which serves as a 
e 


bed for jet-engine operation at altitude. A jet-prop 
addition to the fleet came when the Air Force m: 
available a four-jet B-45 for use in an accelerated t 
program. Purpose of the intensive program, the fi 
ever attempted with jet engines, is to pile up hundr 
of flight hours on the turbojets in the shortest possi 
time and under known service conditions. : 
During the year a large, highly accurate digi 
computer was made which occupies a good-sized ro 
and contains a large number of electronic tubes <¢ 
circuits. Capable of solving rapidly almost any type 
involved problem, it is particularly adaptable to th 
of a repetitive nature, such as calculating tables. I 
expected that this computer will be in great demand 


= 
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ort Radar 30-mile Range 
| airport-surveillance radar system of considerable 
nercial importance, developed at Syracuse, uses 
d microwave radar to determine accurately the 
ions of all aircraft within a 30-mile range. Larger 
aft are detectable at 60-mile range. Although the 
m has the specifie objective of facilitating observa- 
of aircraft under conditions of restricted visibility, 
lly important is its great extension in the distance 
which aircraft can be detected and viewed even 
r ideal visual conditions. 


les . . . And Armament 
1 extensive program of research and development 
der way in the field of rocket- and ramjet-propelled 
sd missiles. During the year, the Army permitted 
ion writers to inspect the closely guarded rocket- 
4 research station which General Electric operates 
lalta (N. Y.); it was disclosed that rocket-motor 
rch had reached a point where large-scale power 
ts of higher efficiency, less weight, and greater 
bility than World War II motors can be built. Also 
> public were the first horizontal firings of 
mper,”’ a two-stage Army rocket consisting of a 
with a 700-lb ‘‘Wac Corporal’’ affixed to its nose. 
1 seaward from the Long Range Proving Ground 
ocoa (Fla.), the V-2 was detonated 48 miles from 
aunching platform, while the Wac Corporal sped on 
n unannounced distance. Most of the German V-2 
ats assembled and fired for Army Ordnance by 
eral Electric engineers and technicians at the White 
s Proving Ground have been used in scientific 
ies of the upper atmosphere. Rocket-powered mis- 
with complete radio guidance are being developed. 
reraft gun turrets, sights, and computers which 
titute the defensive armament for Air Force B-36 
B-50 bombers were tailored to the specific needs of 
type of plane. A new design of optical computing 
sight for fighter aircraft, with excellent stability, 
accuracy, and light weight, appears to offer con- 
able advantages over other sights now in use. 


‘mechanical-drive turbines found their first marine use on the 
00-ton tanker SS T. S. Peterson 
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MARINE 


Lightweight Motor ‘ New Standard 

HE Form NL motor, a lightweight motor designed 

especially for Navy applications, embodies new 
features which may eventually find use in commercial 
machines. It is basically a totally enclosed, fan-cooled 
motor which uses a minimum of material but obtains 
from them the utmost in electrical and magnetic prop- 
erties, with ample mechanical strength to withstand 
the severe shock tests required by Navy specifications. 
Weight savings have resulted in motors weighing as 
little as 50 percent of their counterparts in the previous 
line of Navy motors. Three frame diameters (approxi- 
mately 10, 12, and 14 in.) are used; with the use of 
several stacking lengths for each diameter, these cover 
a range of 1 to 40 hp at 1800 rpm. The motor readily 
passes the Navy hose test for spray-tight enclosures. 
This type of enclosure supersedes eleven types now re- 
cognized in Navy motor specifications. 


For Ore Carriers 

During the past year several Great Lakes ore carriers 
powered with reciprocating engines have come up for 
repowering and modernization programs. Because of 
the long hfe of these fresh-water hulls, and needs for 
increased power and efficiency, a competitive field has 
developed between modern steam drives and diesel 
engines for this repowering field. A single-cylinder 
turbine-gear unit having an especially compact double- 
reduction gear has been designed for arrangement to 
fit readily into the space of the long, narrow recipro- 
cating engines. The units range in power from 3000 te 
5000 hp and are designed for steam conditions of 450 
psig, 750 F, 1144 in. Hg absolute and higher. 


Single-cylinder Turbine 


Air-cooled Generator 15 Percent Lighter 

A weight saving of 15 percent was accomplished by 
use of high-temperature (silicone) insulation for a gen- 
erator with surface air cooler for ships’ service applica- 
tion. The curved-surface air cooler (Fic. 41) lowers the 


Fig. 41. Center 
of gravity of this 
ship’s service gen- 
erator is lowered 
by the curved- 
surface air cooler 
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center of gravity and increases resistance to shock. The 
generator is rated 1250 kva, 6 pole, 1200 rpm, 450 volts, 
0.8 pf. At the lower end of the rating scale is a 125-kva 
open dripproof generator also designed with silicone in- 
sulation, with a resulting 10-percent weight saving, and 
its amplidyne exciter within the end-shield for com- 
pactness. 


LAND TRANSPORTATION 


Sipe use of electricity in the transportation field con- 
tinued its phenomenal growth during the year. Rail- 
roads accelerated their programs for adding locomotives 
and rolling stock. Almost exclusively, diesel-electrics 


G-E diesel-electric locomotive—300 hp, 45 tons, 1.60-meter gage— 
in switching service on the Rio de Janeiro docks 


were obtained. Extensive modernization programs were 
started by several large railroads, particularly for subur- 
ban commuter lines. Carriers proved they were able to 
handle the added burden brought about by the national 
emergency which arose during the summer. 


Headed North 

America’s pioneer gas turbine-electric locomotive 
continued in revenue service through the year on the 
Union Pacific Railroad. It operated 70,000 miles and 
_ produced nearly 247,000,000 gross ton-miles, burning 
approximately 1 114,000 gallons of fuel. During 1951 this 
4500-hp Alco-GE locomotive will be moved farther 
. north to obtain data on its cold-climate operation. 


Gas Turbine-electric Locomotive 


Diesel-electric Locomotives More Power 

Alco-GE diesel-electric locomotives were given in- 
creased power, the 1500-hp unit being raised to 1600 
hp, and the 2000-hp unit to 2250 hp. If desired, steam- 
generating equipment can be added to the freight loco- 
motive, thus making it adaptable to passenger service. 
The addition of 3-axle 3-motor trucks and increased 
weight made the all-purpose 1600-hp road switcher 
available for heavy-duty application. Up to 23 percent 
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greater continuous tractive effort rating was attain 
improvements in the GE-752 traction motor used 
road locomotives. 4 
A 2-unit 4500-hp Alco-GE passenger locomotive 
used with the ‘‘More Power to America Special’’ of 
nationwide tour. The unit not only supplies the mo 
power but forms one of the exhibits. 
The use of diesel-electric locomotives abroad 
tinued to expand. Shipment of thirty-five 180€ 
meter-gage locomotives for the Argentine State ; 
ways was completed. Cia. Agricola de Guatemak 
using six 120-ton 1200-hp 36-in.-gage locomotives 
handling trainloads of bananas over difficult mount 
grades on the International Railways of Central Ar 
ica, in Guatemala. This application required the 
velopment of an unusual wheel arrangement, classi 
as C+B+C. . 
Eight 100-ton 1400-hp 42-in.-gage locomotives Y 
C—C wheel arrangement were shipped to the Bels 
Congo for main-line use between Leopoldville 
Matadi. 
; 
Diesel-driven Alternator Parallel Ope ’ 
The ‘‘More Power to America Special”’ train, wit 
many operating exhibits, requires considerable poy 
A 30-kw diesel-driven alternator set is mounted ur 
each car; four additional sets in the bépeapeta alll 
car help carry the extra load of the exhibits. It i 
first time a-c sets have been operated in parallel wit 
provision for synchronizing before they are conne 
together. 


Electric Locomotives And Multiple-unit 

For passenger service in the electrified zone o: 
Montreal terminal, Canadian National Railways 
tained three 2400-volt d-c locomotives. They have B 
wheel arrangement, are rated 1200-hp conteeer aan 
are designed for maximum speed of 60 mph. 

Fluorescent lighting and air conditioning, new tog 
type of equipment, are features of one hundred 650 
d-c multiple-unit cars the New York Central Railr 
is placing in suburban service. Equipped with the la 
type of control and having four truck-mounted mo 
per car, this rolling stock will have a considerably hig 
acceleration rate and running speed than the eal 
equipment. 

The Pennsylvania Railroad placed in service the 


of 50 suburban multiple-unit cars of a new type, 


erating from an 11,000-volt single-phase 25-cycle tro 
wire. The cars have a completely new control an 
propulsion system with every axle driven by an 
commutator truck-mounted motor. They have hig 
acceleration rates and’ top running speed, but opera’ 
is quieter and smoother. 
Urban Transit All-ele 

A new motor and control equipment for lightwe 
rapid-transit cars makes possible ‘‘all-electric’’ op 
tion in multiple-unit trains up to 10 cars in length. ' 
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1, Type MCM, governs operation of the motors 
, both motoring and dynamic braking. Fifty such 
ments were in production for surface-subway 
ion in Boston. 


litions to trolley-coach fleets were made in Boston, 
nati, Chicago, Cleveland, Denver, Detroit, and 
rancisco. 


rial Haulage Up Pike’s Peak 
- Manitou and Pike’s Peak Railroad was com- 
y dieselized for all regular passenger runs to the 
it of Pike’s Peak. Two more 400-hp 20-ton diesel- 
c rack locomotives (Fic. 42) were delivered 
in the year, in time for the summer tourist season. 
> combination rack and adhesion locomotives were 
for Oesterreichisch-Alpine Montangesellschaft in 
ia. These 28-ton 2-axle 500-volt trolley-type units 
th rack gear and driving wheels for traction on 
3 up to 10 percent, and driving wheels only on the 


. standard 45-ton industrial diesel-electric loco- 
e was redesigned to employ roller-chain drive 
d of side-rod connection between axles on each 


“ec 


12. Diesel-electric locomotives replaced the ‘‘steamers’’ on the 


ilroad ascending Pike’s Peak 


)-ton unit, approved by the U.S. Bureau of Mines 
e in gassy mines, was added to the line of per- 
le storage-battery mine locomotives. 


stat Control Largest Yet Built 


‘of the four 1200-hp generators of the gas-turbine 
tive already described was equipped with a 7.5- 
iplistat control in the place of amplidyne control. 
rial run on the Union Pacific Railroad, the amp- 
believed to be the largest in the country, gave 
nt results. The function of the amplistat—all- 
equipment except for its cooling fan—is to so 
te the excitation of the field that the voltage and 
t output of the generator will be maintained at 
1m levels. 
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Actual clinical work with x-ray movies was done at the University of 
Washington (Seattle). A major application was in a study of ‘‘blue 
baby” patients as an aid to surgery 


ELEC TROMEDICAL 


HE 800,000-volt x-ray unit installed in Mercy 

Hospital, Chicago, in 1933 (Fic. 438) was then 
the highest-voltage x-ray unit. In 1950 it was replaced 
by a 1,000,000-volt unit (Fic. 44). Experience had 
shown the value of high-voltage x-ray units in the 
treatment of disease. 

The first high-voltage x-ray unit in Wisconsin was 
ordered in 1950 by the State University’s General 
Hospital at Madison, to be used both for research and 
therapy. Other 1,000,000-volt units were installed at 
the University of Indiana Medical Center and the 
Kennedy Veterans Administration Hospital, Memphis 
(Tenn.). Goldblatt Memorial Research Center in 
Chicago added three 250,000-volt units for research. 


Gas Insulation Added Mobility 
A new medical diagnostic 100-ma full-wave rectified 
x-ray unit was developed, using gas at atmospheric 


This 800,000-volt x-ray unit did good work 
but required much space (see Fig. 44) 


Fig. 43. 
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Fig. 44. Today’s 1,000,000-volt x-ray unit is a space saver 


pressures instead of oil as generator insulation. This 
permits the use of higher energies for a longer period 
of time than the self-rectified generator and the ex- 
tended use of small tube focal-spots to improve detail 
sharpness. Great reduction of generator weight con- 
tributes to the mobility of the Company’s new military 
diagnostic x-ray apparatus. 


A new lower-wattage kenotron rectifying tube was. 


designed—considerably lighter, smaller, and with bet- 
ter heat-dissipation properties than its predecessors— 
which can be mounted vertically, horizontally, or 
angularly. Its special design makes possible a new semi- 
automatic manufacturing procedure which consider- 
ably reduces production time and costs. The tube will 
withstand a shock of up to 15 G’s, as compared with 
3 to 5 G’s for conventional kenotron rectifying tubes. 


Concentric Focal-spot Tube 

With a new x-ray tube having concentric focal 
spots it is possible to get identical images in both 
fluoroscopy and spot-film work. In general appearance 
the tube does not differ from the conventional double- 
focus Coolidge tube; it is accommodated in a similar 
grounded metal casing. 


Identical Images 


A Milestone 

A milestone in the history of x-ray was reached with 
the introduction of medical Maxiservice by the General 
Electric X-Ray Corporation, Milwaukee. Doctors and 
hospitals can obtain x-ray equipment without major 
investment of funds. One fixed monthly charge in- 
cludes, besides use of equipment, these other benefits: 
maintenance of the equipment in top-operating condi- 
- tion at all times by the manufacturer; freeing of the 
user’s funds for other investments; replacement of 
tubes; instruction in proper use; repair parts, repair 
labor; assumption of local property taxes on the equip- 
ment; later models and development always ‘available 
without investment; assumption of insurance and de- 
preciation burden by the manufacturer; elimination of 
distress sale if medical practice is discontinued; ability 
to change existing equipment as practice changes. 
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Other Equipments Muscle Stim 

New hope for those suffering from muscle atr 
due to paralysis is found in a new low-cost instrun 
for graduated muscle stimulation. Based on a de 
of the English physician, Sir Morton Smart, the ins 
ment painlessly and gradually forces the injured mt 
to function in a natural manner. 

A drier especially suited to the small or medium-s 
x-ray department holds twelve 14 by 17-in. film 
standard hangers and is faster-drying than pre 
small driers. Cabinet is completely Bonderized; — 
tray and hanger rack are of passivated stainless s 

Stainless steel x-ray film processing tanks were 
veloped with 114 in. of spun-glass insulation betweer 
inner and outer shell to prevent sweating and to cut] 
loss. Some have built-in refrigeration. 

Hitherto it was necessary, because of the corro 
action of x-ray film processing chemicals on metal 
pack and ship the liquid chemicals in bottles. A met 
was developed whereby the chemicals could be pl 
in a bag made of polyethylene, a chemically inert pla 
the sides of the bag crimped to the top seal of a: 
and its upper surface stretched taut beneath the 
Package volume is cut one third, weight 40 perc 


a 
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2,000,000-volt x-ray unit at Naval Ordnance Labora- 
tory, White Oak (Md.), being used for a special 
study of the effects of atomic and other radiation 


eo 


Routine use of chest x-ray for all hospital patients gained moment 
supplementing other admission control measures and mass chest x- 
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elow is Rio de Janeiro, which now has TV. Here is shown the 
intenna being installed atop famed Sugar Loaf Mountain, 
above nearby Copacabana Beach 


ECTRONICS 


E television committee of the Radio Television 
lanufacturers Association took steps during the 
n to reassure the public that, in the opinion of the 
formed men in the industry, black-and-white 
ting will continue for years to come, and that 
ion sets can be bought with confidence that they 
ceive the most popular television programs. A 
m designed to give the public ‘‘all the facts”’ 
color television and the future of black-and-white 
ion was instituted. 


olor System . . ». Frequency Interlace 


t details of a new color television system called 
ency interlace’’ were revealed at Syracuse during 
nmer. Its greatest advantage is that it permits all 
high-precision equipment to be localized at the 
litter, and therefore probably will not cause any 
ncrease in the cost of home TV sets equipped to 
. the color telecasts. The system makes possible 
nultaneous transmission of three different color 
red, and blue) signals in heretofore unused por- 
f present-day TV channels. It could be used with 
the three-tube or single picture-tube systems 
isly proposed. 

esent television channel might be compared to a 
ne one-way highway, with the separating strips 
| representing those portions of a TV channel 
ly unused. The new color system amounts to 
ing the traffic this highway can carry without 
ing its width. By using the previously unused 
s of each channel it is possible to transmit more 
ation within its present width. Most of the black- 
ite picture information is transmitted at or near 
wrmonics of the line-scanning frequency”’ in each 
1. The system is inherently compatible with 
black-and-white television, and overcomes all 
ons to any system which would not permit black- 
ite broadcasts to be received on color sets, or 
roadcasts to be received in black and white on 
-day receivers. 
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TRANSMITTERS 


AN EW 5-kw low-channel television transmitter 
(Fic. 45) is entirely air-cooled. Power consump- 
tion was practically cut.in half, with initial tube cost 
below that of any other such 5-kw transmitter on the 
market. The manner of modulating the FM transmit- 
ting section permits exacting crystal control of the 
aural transmitter frequency. By modulating the tele- 
vision section in the low-power stages instead of in the 
final one, the modulator need contain only inexpensive 
receiver-type tubes. Low-frequency video distortion 
found in many output signals has been eliminated. 


Loud speaker test room in the sound laboratory at Electronics Park, 
Syracuse (N. Y.) 


TV Antenna lane And Diplexer 

Station WHAS-TYV in Louisville (Ky.) is potentially 
the highest-power TV station in the country. The 
antenna has 12 bays—double the number of any pre- 
vious design, and correspondingly large. The design 
permitted use of a lighter and less costly tower. Design 
of a new diplexer for this antenna saved several thou- 
sand dollars for one transmission line to the top of the 
tower. 


Microwave Communication . . « 1840 Miles 

The largest radio communications relay project yet 
undertaken will supply communication along the entire 
length of pipe line from Brownsville and Dallas (Tex.), 


Fig. 45. This 5-kw air-cooled TV transmitter is a package unit, self- 
contained and smaller 
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to New York City—a matter of 1840 mi. The system 
(Fic. 46), owned by Transcontinental Gas Pipe Line 
Corporation, will have 51 relay stations. 


Selective Dispatching Ends ‘Party Lines” 

There has been continued expansion of use of radio 
for taxicabs and other mobile services, and a scarcity of 
radio channels. Result—‘‘party lines’? with 50 or 60 
subscribers on each line, or frequency. Common practice 
has been to have all receivers on a given frequency 
respond to all calls on the line, regardless of who was 
wanted. A limited-purpose selective-calling system was 
evolved to differentiate by groups. A single audio tone 
preceding each station-to-mobile-unit call is used to 
operate a vacuum-tube switch in a device attached to 
each mobile receiver, which turns the speaker on and 
off as dictated by the code tone and carrier. 


Fig. 46. One of the micro- 
wave relay reflectors for the 
1840-mile pipe-line commu- 
nication system 


Studio Equipment Eye to Future 
A new line of television studio units was engineered 
and built during the year. An outstanding installation 
was that at the CBS studios in New York City, con- 
sisting of four studio camera channels, including camera 
monitor consoles and racks; two film camera channels; 
line monitor console; special switching facilites incor- 
porating the electronic mixer and future use of special 
effects and sync-lock; two sync generators with switch- 
ing; two stabilizing amplifiers; patch panels; and a 
special test monitor dolly on wheels. About 15 racks of 
equipment were included. 
Transmitter Parts And Accessories 
A new calibration monitor, for picture and waveform 
monitoring at transmitter locations, gives quick wave- 
form checks by built-in percentage and peak-to-peak 
signal amplitude measurement. 


A wipe and montage amplifier gives a new program- 
ming technique. The montage part blanks out the back- 
ground picture in the shape of the insert, thus giving a 
clear, sharp picture that is not provided by the super- 
imposition method normally used. The wipe section of 
the amplifier allows different types of wipes, performed 
electronically. The wipes can be stopped at any desired 
position to form extra-interest shots. 
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Two new units give TV viewers smoother pi 
changes. The remote sync-lock, combined with 
stabilizing amplifier, provides automatic correctic 
the synchronizing and blanking portion of the 
signal. They allow a network signal, distorted by 
distances of coaxial cable or microwave link, to be ti 
mitted without noise and with original synchron: 
strength. The sync-lock allows picture changes bet 
network and local sources without picture “‘roll 
“flicker.” The stabilizing amplifier itself removes" 
and noise, besides eliminating the ‘‘white”’ and “bl 
peaks that would otherwise mar the output signal. 

The demodulator is an “‘ideal’’ receiver and ca 
used as a transmitter-output demodulator, as a I 
quality off-the-air receiver for rebroadcast purp 
(with preamplifier) or for checking over-all tran 
response of a TV system, or for measuring the ove 
attenuation characteristics as required by FCC 
proof-of-performance tests. ; 

A synchronizing generator unit, the heart of 
timing signals, was produced as a small, lightwe 
unit, using a new concept of plug-in binary cout 
that assure positive counting. Since tube chara 
istics do not affect the frequencies, the usual screwd1 
frequency adjustments are eliminated. 

An electronic pointer used for demonstration, 
phasis, or highlight effects on the TV screen h 
control similar to a miniature airplane control a 


RECEIVERS ; 


Radio Appliance di 
NEW clock-radio line was introduced with 
added eaves of an appliance outlet, the 4 
tronic servant,’ to turn on automatically almost 
home appliance. The timer on the clock-radio turr 
the appliance automatically within a 60-min perior 
A new FM-AM table model has seven tubes. 
rectifier, two self-contained antennas, and Avnes 
FM circuit. Among portable models was a lightwe 
battery-operated set weighing only 71% lb with batt 
Four console radio-phonograph combinations wer 
troduced. Two were equipped with a three-gang tt 


Sixteen-inch television console with “black” tube 
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mplifier to give increased sensitivity of signal de- 
m and better selectivity of stations. A three-speed 
able and a tone arm employing a dual reversible 
s provide for automatic playing of 7-, 10-, and 12- 
scords of standard and microgroove types. A 
ling dial light, which automatically spotlights sta- 
1umbers, highlighted table-model radios. 
sion Larger, and Larger 
ere were several new television receivers. Picture 
steadily increased in size, with a 24-in. console 
iced late in the year. Rectangular-shaped tubes 
minated, and the ‘‘black”’ tube, with neutral- 
ty faceplate to reduce reflections, was standardized. 
ere were several engineering advances in TV re- 
rs. A balanced-input transformer properly matches 
ina and lead-in to receiver to give maximum trans- 
signal energy from antenna to receiver. Inclusion 
uigh-frequency iron core in the balanced antenna 
rovides a uniform transfer of signal from lowest to 
st channel. Using 40- to 50-megacycle IF frequen- 
irtually eliminated interference from medical, in- 
ial, or scientific apparatus or international short- 
broadcasts in the 20- to 30-megacycle band. 


; Defuzzed 
variable-reluctance cartridge with the new Baton 
s was introduced. The ‘‘double twist’’ feature of 
ew stylus permits it to follow the record grooves 
a fidelity never before possible. Blasting, buzzing, 
uzziness are either eliminated or greatly reduced. 
ine of television receiver parts applicable to re- 
- models of many makes was introduced. Included 
70-degree deflection yokes for magnetic deflection 
ts, horizontal sweep-output and high-voltage 
formers, EM-PM focus coils, width and linearity 
ols, and ion trap magnets. 


TUBES 


de-ray Tubes : Ever Larger 
THODE-RAY tube design throughout the year re- 
ected the trend toward larger pictures in television 
ers. There was increased activity in development 
tal tubes to provide units that would not be prohib- 
n cost and weight. A 24-in. metal tube (Fic. 47) to 
de a picture approximately 22 by 16 in., was devel- 
with the neutral-density faceplate which increases 
‘e contrast and detail under high ambient light. 
ilar tube with a 30-in. screen was in development. 
ss tubes with rectangular faces were developed in 
6-, 17-, and 20-in. screen sizes. In the larger sizes 
sctangular face conserves space and reduces the 
t required by a round-face tube producing a pic- 
yf comparable size. A 21-in. rectangular tube was 
development. 


ing Tubes Longer Life 
ive development continued on the line of high- 
lity miniature tubes for aircraft, industrial, and 


ry applications. An important development was a 
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i 
Fig. 47. 


Comparing the tiny 8)4-in. and the 24-in. television tubes 


miniature continuous-wave magnetron, the first mag- 
netron to be applied to home receivers. The rapidly 
moving television industry called for, and obtained, 
many new types of tubes to provide improved perform- 
ance and to reduce costs. 


Transmitting Tubes And Industrial 
Significant in transmitting-tube progress was the de- ° 
velopment of metal-and-ceramic envelope tubes. At the 
high frequencies required by modern broadcasting tech- 
nique the use of a ceramic material in place of glass 
results in marked improvement in tube operation. Two 
such tubes with outputs of 1 kw were developed, one 
(Fic. 48) for the new ultra-high-frequency television 
band, the other for use as a grounded-grid amplifier and 
oscillator at frequencies up to 400 megacycles. 


Fig. 48. One-kilowatt tube 
for ultra-high-frequency tele- 
vision band 


Allocation of the 450-460-megacycle band for fixed, 
mobile, and emergency communications developed new 
applications for the lighthouse tube, which is partic- 
ularly suited to the power levels and frequencies in- 
volved. A relatively simple transmitter can be built for 
the new frequency range with a pair of these tubes as 
frequency tripler and power amplifier, for use in taxicab, 
police, and fire communication systems as well as in the 
citizens’ band. New applications have also developed in 
the 2000-megacycle band. 

A quick-heating 7500-volt 12.5-amp gas thyratron, 
higher in current rating than similar tubes previously 
available for control applications, combines the desir- 
able features of a quick-heating cathode with ability to 
operate over a wide ambient temperature range. 
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Street lighting by new-type luminaires installed on busy Central 
Avenue, in Albany (N. Y.) 


LIGHTING 


HE trend continued during the year toward 

fluorescent lighting with luminaires installed in 
rows running nearly wall-to-wall. Louverall fluorescent 
systems covering all or most of the ceiling passed be- 
yond the fad stage. Translucent ceilings, minimizing 
reflected glare, won much favor. 

Architects and engineers showed a growing interest 
in the importance of lighting. There was extended use 
of fluorescent-lighted valances and reflector-type lamps 
of the larger sizes for illuminating specific surfaces. - 

As lighting entered the fall and winter season, the 
elaborate Traveling Lighting Clinics, originated at 
Cleveland, were being conducted by local utilities 


" 


Fig. 49. Living-dining area light- 
conditioned in accordance with 
lighting recipes—room-length 
lighted valance and lighted wall 
cornice, plus four portable lamps 
and dining ceiling fixture 
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throughout the country. Geared to market ee 
and designed to acquaint specific groups with light: 
information and equipment best suited to their nee 
the clinic is covering the country by motor vans. 
Autumn also gave the public its first glimpse of 1 
Cleveland-sponsored Home Light Conditioning p 
gram. The first of 10,000 demonstration homes, ee 
used to feature 22 ‘‘basic lighting recipes,’’ were bei 
unveiled to show homemakers better home light 
(Fic. 49) and to acquaint them with its benefits; 


\ 


Fig. 50. Even the most ordinary ceiling fixture 
takes on a dressed-up appearance with this bulb 


stimulate the thinking, planning, and action of varic 
parts of the lighting industry; to install modern light 
in new homes; and to improve lighting in existi 
homes. 


Incandescent Lamps . . « No Bare-bulb L 

A new incandescent lamp bulb (Fic. 50) was desigr 
for use in multiple-light ceiling fixtures that use b; 
bulbs in a base-up position, in homes, hotel guest root 
apartments, and clubs. It looks like an inverted mu 
room and has its lower bowl covered with a soft-tor 
permanent enamel finish that ‘‘mellows the ligh 
Three concentric rings in the enamel with a clear spot 
the center add decoration and sparkle. The 50-watt bi 
produces an indirect lighting effect, directing two-thi 
of its brilliance upward and the remainder downwa 
Coating material on a new inside-white filament la 
provides excellent diffusion. The new lamp has ° 
same light output as that of the inside-frosted lamp. 
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rescent Lamps New Ballasts 


new type of two-lamp high-power-factor ballast for 
int-starting the 40-watt and the 96T12° fluorescent 
9s was developed. The units employ a circuit by 
h the lamps actually are operated in series, with a 
equent reduction of from 20 to 40 percent in size, 
ht, and losses. 


an improved Tulamp small-cross-section high- 
er-factor ballast for the operation of two 40-watt 
escent lamps noise level was considerably reduced. 


1, A 300-watt narrow-beam 
ht lamp with 100,000-beam 
power 


ial-purpose Lamps Compact Spot 
300-watt narrow-beam spotlight Bonk (Fic. 51) was 
uced in the all-glass sealed-beam type. Its beam 
lepower (approximately 100,000) is twice that of the 
watt narrow-beam spot lamp and three times that 
1e familiar all-glass sealed-beam auto headlamp. 
ected beam spread is about 15 deg. Among indoor 
are: spotlighting store feature displays from very 
ceilings; lighting displays in high show windows 
den-front stores; lighting from high locations or 
range in public buildings. Among outdoor uses 
andscape lighting from distant points; protective 
ing around buildings and docks, along fences, and 
od railroad terminals. 

new 300-watt R-40 reflector spot lamp has a heat- 
ant glass bulb and mogul screw base; its face is 
in diameter and 7 in. long over-all. Spot distribu- 
was made possible for the first time in a hard-glass 
‘tor lamp for outdoor use, by the development of a 
ical method for lightly frosting the inside of the 
of the bulb. Heavy frosting results in a flood pat- 
‘no frosting at all causes striations in the beam. 


‘epeating flashtube was designed to produce clearer: 


ised motion pictures at lower operating costs than 
erly possible. The light source, a glass tube ap- 
mately 6 in. long and 114 in. in diameter, tapers 
each end to a single-post metal base. It is similar 


inciple to the photographic flashtubes developed | 


2 the war, capable of emitting thousands of intense 
s of light with durations down to 1/1,000,000 sec. 
designed for certain types of equipment used in 
ionizing the tube’s 60 flashes per second with 
yn-picture’s 24 and TV’s 30 frames per second. 
one, a form of oxygen produced when electricity is 
peda into oxygen or air, is an efficient natural de- 


odorizer. Now, it can be produced at the flick of a switch 
by a new four-watt lamp designed to dispel unwanted 
odors. A glass ball less than 11% in. in diameter, the 
new lamp bulb (Fic. 52) gives off barely noticeable 
concentrations of ozone. It operates on household cur- 
rent and is used with a ballast in a simple fixture which 
allows the free escape of ozone but shields the eyes from 
ultraviolet energy. Although expected to find wide 
acceptance in homes and working areas, the first ozone 
lamps to be produced are being acquired by manufac- 


Fig. 52. 
not darkness but odors 


This ozone-producing bulb dispels 


turers for use in automatic clothes dryers, refrigerators, 
and beverage-vending machines. The lamps have a 
mild germicidal effect. To help maintain the desired 
condition of sterility, they are expected to be used in 
small, sanitary storage cabinets for beauty and barber 
supplies, medical and dental instruments, and other 
items. 
Light Applications Non-oppressive Tunnel 

New lighting techniques in the recently completed 
Brooklyn-Battery Tunnel eliminate the uninviting, op- 
pressive atmosphere which prevails in many tunnels. 
Opened to traffic in May, the tunnel consists of two 2- 
lane tubes running from Battery Park, at the southern 
tip of Manhattan, to Brooklyn, a distance of 9117 ft. 
Tunnel engineers relied on the distribution of light over 
the white-tile sidewalls and ceiling rather than directly 
to the pavement—they have a reflectance of over 75 
percent, as contrasted with 13 percent for the roadway. 
Fluorescent lamps of low brightness, in two virtually 
continuous lines, one along each tunnel wall near the 
ceiling, were used. They eliminate flickering shadows 
and highlights, and the effect of successive flashes of 
light in motorists’ eyes. Slimline (hot cathode) fluo- 
rescent lamps extending 1800 ft in from each tube 
entrance provide ‘“‘daytime”’ entrance lighting; cold- 
cathode fluorescent lamps are used in the remainder of 
the tunnel. Twelve circuits per tube—six from Man- 
hattan and six from Brooklyn—minimize danger of 
sudden blackout, with groups of six luminaires, each 
approximately 75 ft in length along one wall, staggered 
among the twelve circuits. 

Invisible ultraviolet radiation was introduced in the 
detection of otherwise invisible food particles and other 
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sources of contamination (Fic. 53). The New York 
City Department of Health was among the first to 
conduct ‘“‘fluorochromatic”’ experiments in the inspec- 
tion of cooking utensils, dinnerware, milk containers, 


Fig. 53. Fluorochromatic technique is 
effective in inspecting cooking utensils. Top, 
pan under ordinary light; below, same pan 
viewed by “black light” 5 


and other kitchen equipment. The pot or pan to be 
examined is treated with a nontoxic fluorescent dye, 
rinsed in clean water, and then examined under “‘black 
light.” Food particles absorb the dye, and fluoresce 
when exposed to the invisible radiation. 


Street Lighting With Mercury 

First community in New Jersey to light an entire 
business district with-mercury-vapor lamps was Vine- 
land, where 96 such luminaires were installed. The 
15,000-lumen units, spaced 75 ft opposite, give approxi- 
mately 5 ft-c illumination level. Twelve hundred 
mercury-vapor luminaires were supplied to Seattle 
(Wash.), which will eventually have 330 miles of 
mercury-vapor-lighted streets. 


What is believed to be the country’s best-lighted 
plant roadway was dedicated at the General Electric 


/ 


River Works, West Lynn (Mass.). The main entra 
lighted to a level of 2.5 ft-c by seven 25, 000-1 
filament-lamp luminaires mounted on aluminum p 
Within the gate are fluorescent luminaires, each u 
four 8-ft fluorescent lamps. Five luminaires with 15 
lumen mercury lamps complete the installation. 

A new type of traffic controller can be easily ade 
to meet growing traffic-handling demands. This ex} 
sible controller.is universally applicable in the fiel 
pre-timed traffic control, interconnected or nonir 
connected. Initially applied to present-day needs, 
controller can be adapted to more complex fu 
traffic problems by the simple addition of dial Ww 
relays, and other accessories. 

Designed to match the newest streetlighting 
naires in appearance and long life, new aluminum » 
dent standards can be transported, assembled, 
wired with ease and at low cost. These standards 
lightweight and functionally designed, with very 
component parts; erection time is only half that of 0 
commonly used poles. They are resistant to corros 

A new line of brackets and mastarms for moun 
streetlighting fixtures was made available in both alt 
num and galvanized steel, and designed to exceed 
requirements of NEMA-EEI specifications. The brat 
and pole plate are built as one assembly, to elimi 
field work. A keyhole slot in the pole plate enab 
lineman to hang the assembly on a bolt driven thro 
the pole. The units are easily installed by one man 

Improvements in street lighting, with a decreas 
the number of night traffic accidents and fatalities, 
foreseen as the result of a new light-measuring an¢ 
cording device developed at Cleveland. It consist 
an “electric eye on wheels,’’ connected by a ¢ 
aluminum tube to an automobile carrying an ampl 
and graphic recorder. The light-sensitive eye, rit 
only six inches above pavement level, trails far enc 
behind the auto to have an unobstructed view of 
highway lighting. The setup is said to permit 
accurate measurement and recording of var 
amounts of light along endless miles of roadway at 
rate of 10 to 20 miles an hour. 


: 


Nation’s first major fluorescent street-lighting system, placed in operation on Detroit's Wyoming Avenue, used giant 8-ft lamps 
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Hotel installation of a room air-conditioning unit 


R CONDITIONING 


OTABLE progress was achieved during the year 
in the development of year-round air condition- 
or the home. No longer in the luxury class, residen- 
systems were successfully installed in housing 
lopments of moderate price range. Combinations 
l- or gas-fired warm-air furnaces and package air 
itioners (Fic. 54) proved well suited to complete 
> air conditioning. 
svelopment and field testing of the package heat 
D, the all-electric year-round air conditioner, ma- 
lly advanced, creating widespread interest among 
y executives. 
y meet the rapidly expanding demand for self- 
4ined room air conditioners for both residential 
commercial use, an unusually compact, attractive, 
quiet window-type unit was developed. 


ie Air-Wall heating system, which combines ad- 
ages of warm air and radiant heat at low cost, 


A 3-hp heat pump (interior view at right). 
Such units showed promise of wide use- 
fulness as domestic equipment 
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enjoyed a remarkable record of performance. Demand 
by builders and home owners increased steadily. A new 
automatic Air-Wall register to provide individual 
room temperature control was designed. 

The upsurge of large-building construction and 
modernization called for air-conditioning systems espe- 
cially adapted to multiroom structures. Of particular 
importance was the Company’s contribution to the 
technique of air-conditioning existing buildings with- 
out extensive alterations. 

The challenge of humidity as a threat to human com- 
fort was successfully met by newly developed “muggy 
weather control” in package and central-plant air-condi- 


Fig. 54. Combina- 
tion of warm-air fur- 
nace (left) and pack- 
age air conditioner 
provide year-round 
home comfort 


tioning lines. Humidity can be reduced effectively 
during mild, sticky weather without excessive cooling. 
This feature greatly lengthens the useful season for air- 
conditioning equipment. 

Aiding the rapid growth of the frozen-food industry, 
increasing numbers of hermetically sealed refrigerating 
machines were supplied to manufacturers of low-tem- 
perature cabinets. Improved open-type condensing 
units of all sizes are serving a wide variety of refrigera- 
tion and air-conditioning needs. 


Kitchen end of a G-E kitchen-laundry specially designed for modern 
indoor-outdoor living. Glass doors slide back to make kitchen and 
laundry part of an outdoor terrace 


APPLIANCES 


HE trend, which set in several years ago, to in- 

corporate complete electric kitchens and even 
laundries in homes built for sale by speculative builders 
and real-estate developers accelerated steadily. Many 
thousands of major appliances and cabinets went into 
this market. One exceptionally large order was for 
2000 complete G-E kitchens, each incorporating a 
refrigerator, range, dishwasher, garbage Disposall, 
automatic washer, and cabinet. 

On August 1, Jasper (Ind.) became the first city in 
the world to dispose of garbage electrically. Now public 
health officials are watching to see what effect the city- 
wide use of Disposalls will have on community health. 


Disposall Inexpensively Installed 

A completely redesigned Disposall, more economical 
to operate, inexpensive to install, and at least 50 per- 
cent quieter than previous models, was introduced. 
The machine incorporates a shredding mechanism with 


Fig. 55. 
is moved up and down for water volume, sideways for 
temperature control. There are two covered utility com- 
partments 


Single lever on this new-style faucet assembly 
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an extra cutting edge which speeds and simplifies 
disposal and at the same time lowers operating co 
new unit mounting reduces operating noise. This me 
is approximately 15 lb lighter, with the same capac 
It is now gleaming white and streamlined to ng 
other kitchen appliances. 

The food-refuse disposal unit introduced by ; 
point Inc., a General Electric affiliate, has a new t 
of flywheel which can be reversed simply by chang 
the position of the handle. It cuts wear and teai 
half, and eliminates jamming. Turned upside do 
the handle becomes a drain stopper. A special co 
slices installation costs up to 20 percent because 
stallation is made easier. The shorter, more comp 
appliance in two-tone metallic grey and white has t 
quart capacity and fits any 314- to 4-in. sink opem 


Dishwashers Less Than 30. 
A new dishwasher automatically double-wasl 
double-rinses, and dries 100 pieces in less than 
minutes: Its wash-action regulator provides unift 
washing of both full and part loads, and an elec 
heating element maintains the most effective tempge 
tures. The impeller which drives the water in the is 
and wash cycles serves also as a fan that circuls 
the heat from the heating element throughout the 
during the drying period, which is only 15 minu 
The first automatic dishwasher-sinks to have k 
backsplashers with built-in faucet assemblies and uti 
compartments (Fic. 55) were announced by Hotpi 
Inc. More uninterrupted work surface than was poss: 
before is provided and the clean-up center is noel 
sufficient. The two covered compartments can be u 
for bar soap, brushes, scouring pad, and even 
housewife’s rings while she works at the sink. : 
’ 

Refrigerators Magnets at j 

An outstanding development was the magnetic-d 
refrigerator—a combination type with self-sea. 
doors. Both the doors to the fresh-food compartm 
and to the freezing compartment close and seal n 
netically. In the door gaskets is a series of inch-l 
alnico magnets that are attracted to the steel cabi 
as the doors swing shut, almost soundlessly, and for 
tight, uniform seal. The lower door can be opened 
stepping lightly on a foot pedal (Fic. 56), which 
tends from the base of the refrigerator. 

Three refrigerators with across-the-top freezers y 
added to the line: a medium-price 8-cu ft model | 
deluxe 8- and 10-cu ft models. All three have a f 
width freezer compartment for short-term storagé 
frozen foods and for freezing ice cubes, and just be 
it a full-width chiller for storage of. meats, extra 
cubes, or quick-chilling of beverages. The freezer c 
partments of the 8-cu ft refrigerators have a capa 
of 43 lb; the 10-cu ft, 49 lb. All three incorporate 
ingenious defrosting indicator which shows green | 
mally—red when defrosting is necessary. The de’ 
measures the frost on the back of the evaporator 
records it on the indicator. 
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Fig. 56. Alnico magnets hold these refrigerator doors 
tightly shut. Lower door opens by hand or foot 


, improved vegetable drawers and ice trays were 
yrated in most refrigerator models. The drawers 
new mounting—a tricycle frame equipped with 
-tired wheels which roll along grooves in the 
1 of the drawers—that eliminates the usual hard- 
n runners or guides and makes for easier sliding. 
sw Redi-cube ice trays permit releasing all the 
with one motion, removing as many or as few 
needed and returning the remainder, still in the 
s, to the tray. A lever release frees all the cubes 
s, yet cubes are secure on the dividers even when 
mut of the tray (Fic. 57). 


Cubes are released easily 
Redi-cube tray—and they 
| when lifted out 


8- and 11-cu ft food freezers were restyled with 
sd fronts, new nameplates, and front-located 
ature controls. Both are equipped with locking 
warning light, and three wire baskets. 


i . . . And Heaters 
Liberator range was restyled with a higher 
lasher, has the same deluxe features as in the 
us a new addition—a built-in condiment set, in 
sed panel at the right side of the backsplasher, 
small electric heater which keeps the salt dry. 


ony oF 
“ 
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An easily adjustable temperature control was added 
to the water heater. The HoT position is for washday 
needs, NORMAL for day-to-day use, and WARM during 
vacation periods. 

The automatic roaster, restyled, incorporates a 
three-color temperature-control dial and a glass win- 
dow in the lid. A broiler griddle and a cabinet with 
built-in automatic timer are available as accessories. 

Ironing became practically a “Look! No Hands” 
operation with the introduction of an automatic foot 
control on the flatplate ironer (Fic. 58). The user just 
touches the control with her toe and the big ironing 
surface lifts as the ironer shoe comes into position; 
when pressure is released from the control, the: shoe 
slides smoothly away. Floor stops hold the console-type 
cabinet firmly in place. When the three movable 
clothes racks are folded into the table, they lock the 
ironer shoe into the closed position. 

A new clothes dryer (Fic. 58) with back-to-front 
ventilating system, heat control, and an ozone lamp was 
introduced. Louvres high at the rear of the dryer bring 
in clean, fresh air. The temperature control permits 
selection of the proper drying temperatures for different 
fabrics. Regardless of how many times the door is 
opened during a cycle, preselected drying time is not 
changed, because a master switch stops operation until 
the door is closed. 

A low-priced automatic washer added to the line 
has the same tub capacity, washing unit, and flexibility 
of controls as the deluxe washer and extracts more water 
than any other activator-type washer now on the 
market except its deluxe companion. The washer 


Fig. 58. 


Three new equipments for washing and ironing—left, auto- 
matic washer; center, clothes dryer; right, flatplate ironer with automatic 
foot control 


mechanism, the open type, consists of transmission, 
centrifugal clutch, motor, and pump. 

General Electric set a manufacturing record for the 
electric housewares industry with the production of 
its 30-millionth hand iron. For easy conversion from 
dry to steam ironing and back, a push button was in- 
corporated in the combination steam and dry iron. The 
iron can be filled with water through a porthole in the 
front of the handle. 


Bye 


Vacuum Cleaners Nozzle Adjustable 
A new deluxe upright vacuum cleaner and a medium- 
priced tank-type cleaner were added. The upright 
features a new nozzle adjustment called the “Napula- 
tor,’’ which gives top cleaning efficiency on all types of 
rugs. The tank cleaner is completely streamlined in 
design and is equipped with a ‘‘throw-away”’ bag, de- 
mothing system, and complete set of attachments. 

In the industrial cleaner line, a new addition was a 
32-lb cleaner designed for both wet and dry pick-up 
to fill the needs of clubs, motels, department stores, 
and other places where maximum portability is required. 
Clocks Maximum Readability 

A number of new clocks were announced from 
Bridgeport. The Gourmet, an ultramodern kitchen 
clock, has a circular case with bold raised numerals for 
maximum readability from any point in the room. The 
Repeater (Fic. 59) automatically resets itself to sound 
off at a given time every morning. It is the first clock 
of its type to be offered in the popular-price range. 

New electric clocks were added to the list during 
the year by Telechron Inc., a General Electric 
Company affiliate. Two new features were introduced 
into alarm clocks, and several new constructions 
adopted for simpler and more economical assemblies 
with improved appearance. The automatic alarm has 
been described. Another new clock is the Tel-A-Glow, 
an illuminated alarm (Fic. 60) with a luminous plastic 
case. The entire case as well as hands and hour marks 
on the dial are fully luminous in a darkened room. This 
is America’s most completely luminous clock. Three 
newly developed assembly methods with polystyrene 
crystals—one a snap fit over the front plate, another a 
snap fit over the case, and the third a hook-type assem- 
bly—made possible the use of simple molds without 
side core motions. Heat-stamping of polystyrene 
crystals and cases provided effective lettering; also litho- 
graphed and embossed aluminum dials and bezels. 


Fig. 59. An alarm clock 
which resets itself 


Fig. 60. Most completely 
luminous clock. Both case 
and dial glow at night 
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New Quick Clamp devices: triple tap, triple outlet, and cord 
° . . bE 
As shown, the cord is simply slit, threaded into opening, and cle 


CONSTRUCTION 
MATERIALS : 


Remote Control Added Combin 
IRING systems in homes are usually thoug 
as of interest only to professionals. The rer 

control wiring system has been an aa 


Fig. 61. Remote-control trip 
let and plate combination— 
~one-piece plastic—requires mi 
box space than conventional 


plates already available for remote-control wiring 

types were produced—one with common feed and 
mon ground, and one with separate feed and con 
ground. The latter permits control of one or two o 

by switches while the remaining outlet or : 
stay live. Both are rated 15 amp, 125 volts; 10° 
250 volts. | 


Conduit Products Faster Insta 

A new type of switch box, called the Levelock, we 
signed for faster installation and hard usage. The 1 
have an improved locking mechanism to wedge th 
plates tightly in position. Extra nail holes permit. 
mounting with no rocking or tilting. Single a 
permit adjustment from better than flush to ? 
below the edge of the box. It is easily gangable 
other boxes. 

Completely assembled offset-type bar hanger | 
were developed for both armored and nonmé 


J sia 


installations. A heavy-duty two-piece stud, assur- 
zidity of the box, is easily removed from the bar 
r when necessary; the tightening screw in the stud 
ill not fall out when the stud is removed. The bar 
r is offset 7% in. and is 18 in. long, with either 314- 
1. octagon box. 


ding Outlet : Grounding Plug 
ew grounding outlet and plug (Fic. 62) were de- 
| for use where NEC or other applicable codes 
e€ grounding of 125-volt single-phase or 115-volt 
rtable electric equipment. The outlet has washer- 
ars and pressure terminals which hold two No. 12 
plus side wiring. Openings in the outlet take not 
he new grounding plugs but also standard 2-prong 
el plugs or 2-prong polarized plugs. 


62. Grounding outlet (above) and 
iding plug. The outlet also accepts stand- 
r polarized plugs 


Clamp ALP Triples 
ee new Quick Clamp devices were developed by 
watt Incorporated—a triple tap, triple outlet, 
ord splicer. The devices simply clamp onto the 
f a lamp or extension cord; there is no need to 
ff insulation or twist wires around binding screws. 
riple outlet lies flat on table or floor. The cord 
- makes it simple to extend a cord by merely 
ng the plug or connector off the old cord, clamping 


licer to it, and clamping on the new length of cord.. 


holders . « . &-way Kit 
lew fixture-type Slimline fluorescent lampholder 
63), announced from Bridgeport, accommodates 
5, T-8, and T-12 Slimline lamps. The holders are 
plastic, small and compact. Measurements from 
center to top of mounting surface and to bottom 
e are the same as for conventional bipin fixture- 


Fig. 63. These fixture-type Slimline 
lampholders fit in narrow channels 
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type lampholders, but over-all width permits mounting 
in narrow channels. 

Also announced were Slimline turret lampholders, 
two- and three-lamp, for both conventional and series 
ballasts; improved Circline lampholders for trigger- 
start ballast circuits; and a medium bipin butt-on lamp- 
holder with high-temperature lead wire suitable for 
250- and 600-volt applications. 


A lamp wiring kit (Fic. 64) to.adapt table lamps 
for the new indirect 3-way bulb-was developed by 
Monowatt Incorporated. The kit contains a prewired 
3-way ivory plastic socket, a harp for holding the lamp- 
shade, 8 ft of ivory cord, and an ivory Quick Clamp 
plug. The lamp is wired by simply removing the old 
socket, harp, and cord and threading the new wire 
through the lamp, screwing in the socket which has 
the harp attached and clamping the plug onto the de- 
sired length of cord. Old, hard-to-see-by lamps are 
quickly and inexpensively converted into sight-saving 
lamps by using a low-cost reflector-type bulb, of the 
kind being stressed in Adequate Home Wiring cam- 
paigns. 


Fig. 64. With a new lamp wiring kit and new indirect 
3-way bulb, it is easy to make a lamp sight-saving 


Instead of the conventional brass serew shell inside 
lampholder sockets, Monowatt now molds the threads 
into the casing of plastic sockets and builds in a brass 
strip contact which both conducts the current and keeps 
the bulb from loosening. Such sockets were developed 
primarily to reduce the danger of shocks and for added 
attractiveness in appearance, but there is also a notice- 
able saving of metal. 


Load Center Radically Different 

A radically different Trumbullite load center, and an 
NTQL panelboard line were introduced by The Trum- 
bull Electric Manufacturing Co., Plainville (Conn.). 
Both incorporate a new single-pole plug-in breaker, the 
industry’s first single-pole plug-in quick-make quick- 
break thermal-magnetic circuit breaker. The new design 
allows the single-pole breaker in its six ratings—10, 15, 
20, 30, 40, and 50 amp—to fill all residential load-center 
requirements. Available in one to twenty circuits 
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(Fic. 65), it replaces the multibreaker load-center design 
which was made up of factory-assembled breakers of 
different circuit combinations. The new design reduces 
the number of different basic units from 400 to nine—a 
reduction that means simplified manufacturing proc- 
esses and lower costs. 

The new NTQL panelboards, which also use the 
breaker, are similar to Trumbullite load centers in many 
respects. The 12- and 20-circuit load-center designs, for 
instance, and all NTQL panelboards have silver-plated 
copper bus bars and stab assemblies molded in polyvinyl- 
chloride plastisol, a relatively new material that has 
amazing properties. This application of polyvinyl- 
chloride was made after exhaustive testing proved that 


Fig. 65. A 4-circuit Trumbullite load 
center, featuring a new single-pole 
plug-in breaker 


it does not shrink, absorb moisture, or become brittle, 
even at —30 F. It will stand a temperature of 212 F 
indefinitely, and, oddly enough, causes the bus bars to 
run 10 percent cooler than they do in open air. 

Wire and Cable whie Gasoline-resistant 

A new gasoline- and oil-resistant wire for wiring in 
conduit to gasoline-pump islands and for lighting cir- 
cuits at bulk plants and terminals was announced under 
the name Geotrol. This wire, the first nonleaded covered 
wire of its type listed by the Underwriters’ Labora- 
tories, Inc., is insulated with a vinyl compound and has 
a jacket that is highly resistant to petroleum products. 
The elimination of a lead covering gives a considerable 
saving in cost, weight, and installation time. 

Largest Great Lakes steamship, the 20,000-ton ore 
carrier Wilfred Sykes, was equipped with 53 miles of 
G-E shipboard cable. With a record capacity of 
1,468,750 va, this ship reaches something of an ultimate 
in its utilization of electric power. The shipboard cable 
ranges in size from No. 12 Awg—for lighting circuits, 
to 1500 MCM—for main power lines. Both galvanized 
steel and bronze were used for jackets on the power 
cable. A neat, practical method of supporting cables 
was devised, using wireways welded under the spar deck. 

Brooklyn Battery Tunnel, opened in New York in 
1950, has an installation of more than a million feet of 
control and power cable. This tunnel—the longest, 
deepest, and most costly vehicular underwater crossing 
in the United States—uses approximately 578,000 ft of 
Flamenol control cable for traffic control and signal 
operations, and more than 425,000 ft of Versatol-geo- 
prene power cable for lighting circuits, motor circuits, 
and general power circuits. 
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There are fewer rejects, less downtime, and reduced mold-cle 
costs when rubber molds are sprayed with silicone mold lub 


CHEMICAL a 


SILICONES 


EVERAL interesting applications of silicone p 
ucts to electric equipments were made during 
year. Application of a silicone rubber gasket to ca 
itors practically eliminated rejects. Use of a sili¢ 
impregnated mica and glass tape insulation for the; E 
ature and field coils on traction motors for diesel-ele 
locomotives permitted increasing the rated tractive ‘ 
by 23.5 percent with no change in copper size. Decre 
sizes for an entire welding-transformer line were 
tained without decrease in power ratings, when silicon 
sulation was employed. A recently redesigned stea 
incorporates eleven different applications of. silice 
Two new silicone resins for electrical applicat 
were announced during the year. One is a flexible 1 
of good drying speed that is tough, fast-drying withe 
catalyst, has excellent build on glass cloth, and § 
heat life. Inténded for use as a coating on glass clot 
glass sleeving, and as a sticker for mica-glass tap 
other flexible mica products, it is supplied as a 
percent solution in toluol. The other new resin, sup] 
as a 50-percent solution in petroleum spirits, was 
signed for bonding and impregnating motors, 
erators, and transformers requiring Class H insula’ 
However, it can also be used in bonded mica, mica t 
and glass cloth and sleeving. | 
A new silicone rubber compound permits ru 
fabricators to mold silicone rubber parts more e 
and with improved mechanical and thermal proper 
Many parts can be fabricated from it without 
longed oven cure, and it has excellent molding anc 
trusion properties after only a five-minute warm 
Because of the outstanding hot tear strength of 
silicone rubber, parts with undercuts can easily b 
moved from molds; and, being neutral in color, s 
can be colored for product-identification purpose: 
individual fabricators. Fabricated parts obtained 
General Electric’s new silicone rubber compound | 
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ensile strength, high elongation, excellent elec- 
oroperites, and are serviceable over a tempera- 
nge of 550 F to —85 F. 
sw silicone mold-release emulsion was produced 
on molds for rubber tires, soles and heels, rubber 
nyl floor tiling, and plastics. This emulsion is 
i and used as a spray on the molds. Because of its 
cy to heat, hard water, freezing, mechanical agi- 
and centrifuging, this emulsion has been engi- 
to prevent the molded part from sticking to the 
It will resist temperatures as high as 250 C, does 
compose to produce gases, tarry residue, and 
ip—a characteristic that helps eliminate gas 
s which so often cause rejects. 
sw use for silicones was found in the preparation 
olution for treating concrete and cement-block 
igs. Known as Stopall, types C and CP, and man- 
ted by the Stopall Waterproofing Manufacturers, 
+ Kalamazoo (Mich.), the new solution contain- 
icones is used for keeping water out of concrete 
nder blocks, porous stucco, and sandlime brick. 
e permits oil painting on concrete with lasting 
. From 100 to 150 sq ft per gallon can be covered. 
sw silicone glass molding compound consists of a 
e resin and a glass-fiber filler, and is the first 
arcially available silicone molding compound. 
nding heat resistance is the principal feature; it 
ands continuous operation at 392 F. It also has 
mpact resistance and excellent arc resistance, as 
s good flow in the mold. It will not support com- 
n, and tests show it has no toxicity when burned. 
ew compound is ideally suited for circuit breakers, 
gear, and other parts where resistance to extreme 
nd impact is necessary. Its unusual properties 
idustrial designers many possibilities for new and 
-designed products. 


PLASTICS 


[REE new rubber-phenolic molding compounds 
ere developed. Supplementing the earlier wood- 
led rubber-phenolic compounds, the new com- 
s consist of an asbestos-filled, a cotton-flock-filled, 
fabric-filled compound. Each has unusual shock, 
ion, and fatigue resistance, plus the characteristics 
filler material. The internal resiliency of these new 
unds is derived from their rubber component. The 
owders extend the range of impact resistance for 
setting molding compounds, permitting their use 
lications formerly considered impossible for plas- 
aterials. Drop-ball tests indicate that they have 
resistance five to ten times as great as equivalent 
tional phenolic molding powders. The tests 
\dicate that parts molded from the compounds 
36) will withstand severe mechanical abuse after 
ng, before complete failure occurs. The outstand- 
use resistance of, the rubber-phenolic materials 
s breakage of molded parts in shipping, handling, 
sembling. The wood-flour-filled type makes pos- 
he molding of low-cost impact-resistant parts 
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through the use of automatic preforming equipment, 
rapid molding cycles, and inexpensive cleaning methods. 

A new pattern of Textolite was shown at the opening 
of the National Plastics Exposition at Chicago. Known 
as Regent, the pattern was made available in five colors. 
Textolite is a plastics surfacing material made up of 
resin-impregnated laminations welded together under 


Plastics for refrigerator inner doors and trays 


heat and pressure to form a single rock-like sheet that is 
smooth and hard; the lightfast colors and patterns are 
easy to clean and hard to wear out. The material is used 
for tops on tables, kitchen cabinets and sinks, bars and 
counters, desks, end tables, vanities, show cases, win- 
dow sills, etc. It is also used for elevator interiors, door 
surfacing, and other applications. It is easily cleaned 
with a damp cloth, highly scratch resistant, cannot be 
easily charred, blistered, or discolored by heat, and is re- 
sistant to food acids, alcohol, and household chemicals. 

A new plastics hood to protect outboard motors is 
being low-pressure-molded from polyester resin, rein- 
forced with glass fiber. This hood, or shroud, is strong 
but light in weight. It deadens the sound of the motor 
and is unaffected by the corrosive action of water or 
salt. spray. Its remarkable impact strength makes it 
practical for everyday use on the motor. 


i 


Fig. 66. For high impact resistance, the handle of this soldering 
gun is molded of rubber-phenolic plastics molding material 
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One of the many batteries of automatic presses which preshape 
Carboloy cemented carbide in its powdered form 


METALLURGICAL 


Cemented Carbides More New Fields 
SES of carbide coal-mining tools have increased so 
rapidly that standard lines of cemented-carbide 

tools covering major mining operations are now regu- 

larly carried by distributors. The new automatic con- 
tinuous coal-mining machines are designed around use 
of such tools. In the oil industry, carbides are now 
widely used for such wear-resistant parts as flow con- 
trols, valves and valve seats. In the optical field, Car- 
boloy cemented carbide has been advantageously ap- 
plied to resist abrasive wear on a number of important 
parts in lens-grinding and lapping equipment. In drive 
sockets and crankballs for these machines, carbide parts 
have shown from 30 to 100 times the life of steel parts. 

In the stone-cutting field Carboloy tools are accom- 
plishing a revolution. Machine chisels, cleaning-up 
chisels, carvers’ chisels, drills, and many other tools are 
now commonly tipped with carbide. They show greatly 
increased production per machine and man-hour; re- 
duction in downtime for tool changes and sharpening; 
lowered tool-maintenance costs; and improved quality 
in the work. 


In the woodworking field carbide tools have become 
common—so much so that carbide-tipped circular saws 
are now listed in a major mail-order catalog. 

Construction, electrical, maintenance, plumbing, and 
similar fields are benefiting enormously through develop- 
ment of the new Live-Spiral masonry drill (Fic. 67). A 
wire wrapped in a helix around the shank of this drill 
moves the dust and chips up and out of the hole continu- 
ously without interrupting the drilling process. Holes 
are clean and true, and can be drilled closer together. 

A new use of carbides is in the industrial power field, 
through the application of carbides to coal pulverizers 
in central power stations. Hard-steel pulverizer pegs 
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wore out after handling about 3500 tons of a 
first installation of carbide-faced pegs pulverized 2 
tons of coal without appreciable wear. 

In the metal-working industry an cate aae 
velopment is the expanded application of carbide 
ing to screw-machine work. In the past year, com 
screw-machine production lines—tooled entirely 
carbides—have come into being. New screw macl 
are being specifically designed to use carbides. A 
line of mechanical tool holders, for use with solid c 
tool bits, has been introduced. These permit more 
tive utilization of insert-type tools. 7 

Broaching of cylinder heads with inexpensive sii 
point tools has now been adopted by practicall 
major automobile companies. 

Advances in manufacturing methods removed : 
limitations which formerly existed with regard to 
nomical production of carbide lettering stamps, nz 
plate and medallion dies, etc. Another improver 
results in the production of Carboloy rods and tub 
closer tolerances and better surface finish. j 

Improved techniques have also helped expand 
use of carbide dies in bolt heading, since such dies 
now be made with the manufacturer’s insignia © 
graved” right in the carbide. A standardized lin 
header inserts has been introduced. 


+ 


Fig. 67. Live-Spiral masonry drill (left) in action (right). High-ten 
wire wrapped in a helix around the shank of the drill moves dust out 
the hole continuously 


Many manufacturers of stampings are now w 
carbide dies almost exclusively. A typical examp 
the razor-blade industry, which has standardized alt 
entirely on carbide dies. Carbide dies show a lif 
2,000,000 hits between sharpenings, as against 150 
maximum for steel dies. 


Other Special Metals Hold Door 

During the year the Carboloy Company, a Ge 
Electric affiliate, expanded production facilitie 
alnico magnets, and developed the processing q 


-magnets that hold the new General Electric refrige 


door tight against its seal without the use of late 
Production of Hevimet was also transferred to 
boloy, and output has undergone some expansion. 
metal has 14% times the specific gravity of lead 
about twice its resistance to radioactivity. 


: 
J ae 


HIGH LIGHTS ano SIDE LIGHTS 


v Test for New Plastics 


ial impact test has been designed 
t the unusual resilience of rubber- 
plastics to repeated shock. 

ard Izod or Charpy impact tests 
give a true indication of the 
= of the new  rubber-phenolic 
ads. A ‘‘drop-ball” test was 
because by careful selection of the 
rom which the ball was dropped 
weight of the ball dropped on a 
part, repeated shock could be 
to the test specimen at a range of 
p to its actual breaking point. 

is of the drop-ball test, calculated 
ounds of energy required to crack 
the specimen, show that the new 
yhenolic compounds have shock 
e five to ten times as great as 
nt conventional phenolic molding 
, permitting plastics applications 
1eretofore have been considered 
le. 


Preset Speed Device 


\C'‘A (a-c adjustable-speed) motor 
available with a mechanical 
p control for achieving a fixed 
eed without the use of expensive 
>quipment. 
ew device enables a predetermined 
be set manually by a knob either 
on the ACA motor or at the end 
ible cable 10 or 15 feet away. The 
jjustment can be made while the 
s at a standstill or while it is 


‘ommunications Along a 
Pipe Line 


ye communications equipment for an 
2 system which will include 23 terminal ~ 
epeater stations along a pipe line from 
New York 


miCol 26 
“y 


i -* 


Speed control of the ACA motor is ob- 
tained by rotating brushes around the 
commutator. Since speed is a function of 
brush position, any device that will auto- 
matically bring the brushes to an adjust- 
able predetermined position on successive 
starts will serve the desired purpose of 
establishing preset speed operation. This 
is now compactly and conveniently pro- 
vided in the preset speed device. 

In operation, the new mechanism 
actuates a pilot motor which drives the 
brushes to a position corresponding to the 
setting of the speed-adjustment knob. A 
stop or automatic slow-down returns the 
brushes to the lowest speed position with- 
out disturbing the original setting. When 
the ACA motor is restarted, the brushes 
again come back to the preselected speed 
without any attention from the operator. 


Speed can be adjusted while the ACA motor is 
running or at a standstill 


Accelerating time 
pilot-motor speed. 

Preset speed operation is an advantage 
in practically any adjustable-speed drive. 


is dependent upon 


30% Less Costly Production 


One of the largest engine-valve manu- 


facturing organizations in the world re- 


cently reduced valve-tip hardening costs 
30 percent with a 20-kw induction heater. 
In the three months that the heater has 
been on the production line, it has proc- 
essed in excess of 35,000 valves per day 
while operating 24 hours a day in a 
five-day week. 

Variables in the heat-treated product 
encountered with the previous equipment 
have been eliminated, since input and 
time under heat can be exactly controlled. 
Thus more consistent heating, hardness, 
and hardness depth in treated valves have 
been obtained in addition to the notable 
reduction in production cost per item. 
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35,000 valve tips per day, hardened by induction 
heating 


As demands for larger production in- 
creased, engineers foresaw the need for a 
heat-treating process that would be suita- 
ble for large-volume production. In addi- 
tion, costly production methods and in- 
spections required by the earlier process 
needed to be eliminated to maintain an 
economical price on their product. An im- 
provement in quality was equally necessary 
because of higher combustion tempera- 
tures incorporated in modern engine de- 
signs. These problems were solved by 
installing a 20-kw induction heater on the 
production line. 


Mobile Radio for Repair of 
Power-line Damage 


Two-way mobile radio played a major 
role in repairing extensive power-line 
damage throughout central New York 
State caused by a recent wind and rain 
storm, during which gusts of more than 
90 mph were recorded. 

Thousands of toppied trees and power- 
line poles cut off electricity to more than 
100,000 customers of the power company, 
including 25,000 in Syracuse alone. 

Repair crews, working around the clock, 
were aided greatly by two-way radio, 
many of their trucks being equipped with 
mobile radios. In constant contact with 
their crews, supervisors were able to keep 
repair trucks on the move from one 
emergency point to another with the 
minimum of lost time. Calls received at 
headquarters could be evaluated and 
crews shifted immediately from one spot 
to another, where a more dangerous Con- 
dition might exist. 

By the fifth day following the storm, 
only a few thousand of the 100,000 
affected customers remained without elec- 
tric service. 
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Greatest PORTABLE 
of them all! 


E 


REVOLUTIONARY 
MODE f 


Weight 
approx. 
62 Ibs. 


“MAGNETIC TAPE RECORDER 
15,000 cps - 712 inches per second 


HALF TRACK! 


Extended range 15,000 cycle half-track re- 
cording at 7!/, inches per second. 


@ Incredible performance that equals or ex- 
ceeds most full-track 15 i.p.s. recorders. 


@ Saves 75% on tape by combining 132 min. of 
recording on a single 2400-ft. N.A.B. reel. 


@ Can be furnished with Single Track Heads. 


Write for. Complete Specifications 
. and Control Arrangement 


AMPEX ELECTRIC CORPORATION 


San Carlos, California 


\” 
CUT. WIRES 

CLOSE TOOL FOR —FLUSH 
pres-SURE-crimp WITH CAP 


SIMPLY PLACE ‘TERMEND' 
IN TOOL—INSERT 
WIRE & CLOSE TOOL 


pres-SURE-tool 


ONLY 2 Splice Caps for 
2# 18 to 34 8 wires 


= ) ONLY 1 ‘Termend’ for 
MENS 2D) 7519 178 we CL) 


CSA 
APPROVAL 
NUMBER 
6306 


HILLSIDE, 
WRITE FOR CATALOG G1050 


NY J 


NEW PRODUCTS: faves sar ssour ms 


Armature Winder 

Model 36 arniature winder designed to 
wind small armatures. Wire is fed through 
a hollow spindle to a revolving arm which 
winds wire in the armature slots, permitting 
armature to remain stationary. The machine 
operates at high speed, winding 1000 turns 
per minute. Tight armatures can be wound 
because of the uniform tension with which 
the wire is automatically guided and laid in 
the slots.. Amount of tension is limited 
solely by the strength of the wire. Operation 
is made simple—it can be learned in 30 to 
60 min. Setting up turns requires changing 
only one gear. Gearing formulas are elim- 
inated; the number of turns is determined 
simply by the number of teeth.—Geo. Stevens 
Manufacturing Co., Inc., Chicago 30, Ill. 


Wave-shaping Device 

A wave-shaping device called the Lab- 
marker, Model 1-U, for producing timing 
marks in cathode-ray oscillography. It con- 
verts a sinusoidal input of up to 30 volts 
rms into a series of sharp unidirectional 
pulses. It permits the use of either positive 
or negative pulses, or both at once. Approxi- 
mate characteristics are: pulse duration, 144 
cycle; pulse amplitude, 44 rms input volt- 
age; frequency range, 25 cycles to 1 mega- 
cycle. The oscillograms show the output 
wave forms and a record timed with the 
instrument. The device was connected to 
the Z axis terminals of the oscilloscope to 
produce the short breaks in the cathode-ray 
trace.—Berkshire Laboratories, P.O. Box 
70G, Concord, Mass. 


iM 


Vacuum Pump 


Electronic Control 
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Armature Winding 


Wave-shaping Device 


A two-stage vacuum pump, for 
drating and testing refrigeration an 
conditioning units, replaces the old 
duplex test pump. It is lighter an 
compact than the old unit, provi 
faster pump-down and better vente 
is much easier to handle and operate 
new pump blanks off at 1/10 mm, o 
microns, and is driven by a 14-hp n 
Its ready portability, lightness, and a 
to handle water vapor at a relatively 
vacuum makes it highly suitable fot 
oratory, pilot plant, and field test je 
pages Co., 50 Church St., New 
iV. . 


| 
Vacuum Pump 


Lead Shield 


_A portable lead shield, Model 80% 
signed for use in carrying or storing - 
isotopes in standard 30-cc vaccine or 
stoppered bottles. Equipped with al 
inner and outer shells, it provides 
mum lead wall thickness of one inc 
directions. The inner chamber m 
14 in. by 4 in., large enough to pe 
handling of other types of radioacti 
terials. For added strength and dur 
the carrying handle is cast as an ir 
part of the top cover.—Atomic Inst 
Co., 160 Charles St., Boston, -Mass. 


Electronic Control 


4 
A new electronic side-register 
that automatically and accurately | 
tains the lateral position of a movin; 
of material on slitting, rewinding, and 
processing machines. Designed to in 
production by stepping up machine s 
and to minimize waste, decrease cost 
provide a more uniform product, the ¢ 
responds to a signal from a printed lit 
paper, plastic, or cloth, of a-in. min 
width. Instantaneous response is pre 
for errors as small as 0.001 in. or less 
components make up the control: a 1 
lens web scanner, and a thyratron ¢ 
panel.—Control Divisions, General 
Co., Schenectady 5, New York. 
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TRADE LITERATURE 


Lt Drvices—Presented in this cata- 

over 100 different types of non- 
og electric, electronic, and pneu- 
ontrollers having innumerable uses 
strial applications for temperature, 
essure, liquid level, and humidity. 
nportant additions to the previous 
shown for the first time. Sixty-four 
Catalog 8303.—Minneapolis-Honey- 
gulator Co., Industrial Div., Wayne 
ndrim Ave., Philadelphia 44, Pa. 


SUTION ZTRANSFORMERS—The treat- 
nish, and testing of single- and three- 
ubstation distribution transformers 
ered, together with sections describ- 
interior and exterior construction. 
tions supplement the text. Eight 
SEA-5452.—A pparatus Department, 
oe Company, Schenectady 5, 
rk. 


ICAL Fitrincs—Presents a com- 
ine of solderless wire connectors, 
nd conduit fittings, and wiring de- 
is well as data on ‘“‘pres-SURE-con- 
’ for splicing and terminating, con- 
shings and locknuts, box connectors 
ullic and nonmetallic sheathed cables, 
elve pages. Catalog 1050—Buchanan 
al Products Corp., Hillside, New 


MENT SERVICES—A case-study folder 
ng the instrument design-develop- 
anufacturing facilities available. In- 
llustrations of specific projects in the 
f mechanics, optics, and electronics. 
xt also covers tooling, aeronautical 


research, time measurement photography, 
microwave radar components, etc. Four 
pages. Form 41850.—Beckman & Whitley, 
Inc., 943 San Carlos Ave., San Carlos, Calif. 


Paint Propucts—How to properly select 
and apply paint and paint products for 
industrial use is the subject of this booklet. 
Contains information for application of 
primers and finishes to transformers, circuit 
breakers, transmission towers, and struc- 
tural steel. Spreading rate, drying time, and 
methods of application are specified for each 
type of coating. Twelve pages.—James B. 
Sipe and Co., Inc., Pittsburgh 16, Pa. 


RECORDING INSTRUMENTS—Presents three 
different models of direct-reading recording 
instruments in the MK series. A compre- 
hensive description covers the various fea- 
tures and electric specifications. Four pages. 
Bulletin I1-150.— Millivac Instrument Corp., 
P.O. Box 3027, New Haven, Conn. 


ReGuLators—A folder giving useful in- 
formation on temperature regulators, pres- 
sure regulators, and desuperheaters. An ex- 
planation of the principles of pilot-operated 
regulating valves is given, in addition to 
data and illustrations of the numerous 
pilots. Four pages. Form 1005.—Spence 
Engineering Co., Inc., Walden, New York. 


TACHOMETERS—A redesigned and improved 
hand tachometer is the main subject of a 
folder emphasizing its operational advan- 
tages. Four other measuring instruments are 
described. Four pages.—O. Zernickow Co., 
15 Park Row, New York7, N. Y. 


JT CARLOADING COSTS 


trucks or freight cars with 


gcoa Maguesium Dockboards 


led Safety Curbs 
event Runoffs 


Curb Height 
s Maximum 
learance 


Rounded Curb Ends Allow 
Greater Turning Radius 


% Weigh 4 as much as steel 


Hand Holds In 
Each Corner 


Safety Span Holds 
Dockboard In Place © 


*% Raised pattern safety 


ramps of equal size and tread 


strength 

Bevel edges minimizes jar- 
ring of load and equipment 
Bend angle keeps Dock- 
board flush with floor and 


dock 


guesium % 
S 
Bort 


sNESIUM COMPANY 


OF AMERICA 


%* Magnesium is non-spark- 
ing for greater safety 


* Every Dockboard designed 
to meet your particular 
specifications 


DIVISION OFFICES 


30 Rockefeller Plaza, New York 20, N. Y. 
Russ Bldg., San Francisco 4, Calif. 
7657 Moline St., Houston, Texas 


Tempilstik 


ps 
aus simple 
method of 
determining 
safe operating 
temperatures 
for 

e BUS BARS 
© POWER TUBES 
e TRANSFORMERS 

and other electrical 
equipment. 

also in: 
MOLDING 
CASTING 
FORGING 
DRAWING 
HEAT TREATING 
WELDING 
FLAME-CUTTING, etc. 


It's this simple Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached, 


gives up 
to 2000 
readings 


Available in these temperatures (°F) 


Also available in pellet or liquid form 
FREE —While we cannot supply 
; free Tempilstiks®, we will 


be glad to send you sample Pellets or 
sample. Tempilaq® (liquid form) for trial 
under your actual working conditions. 
Be sure to state the temperature of 
interest to you. 


Tempil’ corp. 
132 WEST 22nd STREET 
New York 11, N. Y. 


8922 West 25th Street, Los Angeles, Calif. 


Representatives in All Principal Cities 


ST CHICAGO, INDIANA 
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PRACTICAL TELEVISION ENGINEERING 


Scott Helt—Rinehart Books, Inc., 
York. 1950. xiii+708 pp. $7.50. 


This book is primarily concerned with the 
equipment and techniques used in television 
at this time. The text follows a descriptive 
pattern. Judging by the material, it will 
prove more useful to operating personnel, 
whose needs are for a more general treat- 
ment, rather than to development and re- 
search personnel, whose needs are for a 
detailed, exact, analytical, or highly theo- 
retical treatment. As a result, revision may 
be expected as the art advances, since the 
text reports the practices which are ac- 
cepted today. 

The author has made an obvious attempt 
to include references to the commercial 
practices’of companies other than his own, 
but probably because much of such work 
is not currently available it has been in- 
evitable that the thoughts and efforts of 
his own company are abundantly reported. 

ELLswortH D. Coox 


New 


THEORY OF THE INTERIOR BALLISTICS OF 
GuNS 


J. Corner—John Wiley & Sons, New York. 
1950. 443 pp. $8.00. 


This is not merely the sole substantial 
recent text wholly devoted to the theory of 
interior ballistics; it is practically the only 
book of its kind in the English language. 
The system of gun, projectile, and charge, 


230 Park Avenue, New York, N.Y. 
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Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


35 E. Wacker Drive, Chicago, Ill. 


while appearing to be one of the simplest 
of all heat engines, presents major unsettled 
problems in thermochemistry and transient 
physical phenomena. The electrical engi- 
neer may find the following topics of chief 
interest: strain gages, piezo-electric pressure 
gages, chronographic records of muzzle 
velocity by use of solenoid and electronic 
counter, numerical integration, and the call 
for better techniques for dealing with in- 
stantaneously high pressures and tempera- 
tures. 

ALBERT A. BENNETT 


Get ACQUAINTED WITH GLASS 
C. J. Phillips—Pitman Publishing Corp., 
New York. 1950. 235 pp. $4.50. 

The author has chosen an apt title. This 
book is an introduction to the many pos- 
sibilities of the glass industry and makes no 
pretense of being an exhaustive or technical 
treatment. Although writing in a semi- 
popular style, the author is thoroughly con- 
versant with his subject. On the level 
chosen, a well-balanced presentation is 
given of the modern manufacture of glass 
and the multiplicity of its present-day uses. 

The many illustrations are well chosen, 
but their reproduction is not in keeping 
with the excellent physical quality of the 
rest of the book. There is an informative 
glossary of trade terms, an adequate bibliog- 
raphy, and an index. 

Ross E. SMitH 


GENERAL. ELECTRIC REVIEW 


Choose an 
S671 switch 
todothe job . 


You can use this sturdy, versatile control and transfer s 
on practically any circuit for practically any job— 
10,000 circuit-sequence combinations are possible. R 
up to 20 amperes at 600 volts a-c or d-c; and standard: 
ready on four weeks delivery. Easy to order, too. Moun 
panels 4 to 2 inches thick. Switch shown is 814 in 
overall, 234 inches wide, 414 inches high. See your G-E | 
representative or write for bulletin GEA-4746. Appa 
Department, General Electric Company, Schenectady 5, I 
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Fapric REINFORCED PLASTICS Fe 
W. J. Brown—Cleaver-Hume Press, Le 
(Distrib. in U.S. by Interscience Pub 

New York). 1947. 148 pp. $2.10. 


A treatment of fabric-reinforced pl. 
concerned principally with the mec 
for reinforcement of the resin by thef 

Information is included on raw mat 
manufacturing process, physical char 
istics, applications, and methods of te 
general, however, this is background 
mation with the emphasis on the fz 
influencing the physical characterist 
fabric-reinforced laminates. ¥ 

An excellent job has been done ot 
lecting the scanty information availak 
this subject, rationalizing the results 
attempting to develop a coherent theo; 
the reinforcing action. The dearth of fa 
information in this field is brought ow 
clearly. | 

Recommended reading for anyone : 
ested in the fabric-reinforced plastics 


nhs J. 


é 
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PAPER BasE LAMINATES 


S. E. Sorrell—Cleaver-Hume Press, Le 
(Distrib. in U.S. by Interscience Publis 


a 


New York). 1950. 223 pp. $2.75. H 


A simple, concise description of lamit 
plastics, raw materials, methods of n 
facture, and properties of the fin 


(Continued on next left-hangy 
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J anuary, 


ub” position crimps 
are possible with 
AMP’S NEW 


EUMATIC TOOL 


INTERCHANGEABLE HEADS 
SRIMPING SOLDERLESS TERMINALS 
| WIRE SIZES FROM #6 to #1/0. 


is sturdy AMP tool features interchange- 
e crimping heads for either conventional 
de position” or novel “‘end” position 
mping, as well as a double set of handles 
i triggers. A suspension loop enables tool 
be supported from above. Air cylinder is 
structed of seamless tool steel—safety 
tor 300%. Toggle action jaws insure com- 
te crimping cycle. Operates from standard 
yp outlets of 85 p.s.i. 


RAFT-MARINE PRODUCTS INC. 
1312 N. 4th Street, Harrisburg, Pa. 


Canadian Representative : 
R. M. Hutcheson, 10 Nordale Crescent, 
‘dington, P. O., Toronto 15, Ont., Canada e Elgin 5647 
Mark Reg. U. S. Pat. Off. U. S. Patents Pending 


y, 1981 
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Promincs 
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One of two 66,000, 215,000 grd Y—60,000 

A , y A grd Y—12,000 volt, 60 | 
power transformers built by Canadian General Electric for the Hocae 
Payne substation of B. C, Electric Railway Company. 


Iu Cauada... 


Eleven factories manufacture 
General Electric products. 31 
engineering and sales offices 
and 26 warehouses are located 
from coast-to-coast to serve you. 


CANADIAN GENERAL ELECTRIC CO 


LIMITED 
Head Office - Toronto—Sales Offices from Coast-to-Coast 


WITH THE 
TRACER GUIDED . 


ae 
PANELS - TOOLS 
DIALS - NAMEPLATES 


ZL. PORTABLE ENGRAVER WITH THESE FEATURES 
— 


* Engraves 15 sizes from ONE alphabet 

¢ Covers a LARGER area than any other portable 
¢ Equipped with self-centering holding vise 

@ Convertible into TRACER GUIDED ELECTRIC 


ETCHER for identifying tools and dies 


HEAVY DUTY ENGRAVER 
described in Folder H-45 


PORTABLE ENGRAVER 
described in Folder IM-45 


new hermes, i7e. 


13-19 UNIVERSITY PLACE @ NEW YORK 3, NY. 


The world’s largest manufacturer of portable engracing machines 
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TESTED! 


BY 12 YEARS’ USE IN THE 
FIRST EDITION 


: TRANSFORMER 
ERING 


New 


Second 
Edition 
of 


TRANSFORMER 
ENGINEERING 


By the late L.F. BLUME; A. BOYA- 
JIAN, G. CAMILLI, T.C. LENNOX, 
S. MINNECI and V.M. MONT- 
SINGER, General Electric Company. 


COVERS EVERY PHASE OF 
TRANSFORMER PERFORMANCE 


RANSFORMER ENGINEERING 

helps the engineer solve all the tech- 
nical problems he faces in the specifica- 
tion, selection, application, and operation 
of transformers. 


This new edition has been almost entirely 
revised. New data include: More accurate 
methods for calculating the temperature 
rise of water-cooled transformers —a 
thorough study of load ratio control 
practices—recent data on the complete 
volt-time curve of solid insulation and 
oil—latest data on aging of insulation 
—automatic operation of voltage-control 
equipment—and much more valuable 


information. 
CONTENTS: 


General Nature of Transformer Problems 

Excitation Characteristics of the Transformer 

Exciting Current and Core Loss 

Non-Triple Harmonic Phenomena Due To Trans- 
former Exc-iting Current 

Impedance Characteristics of Transformers 

Impedance Characteristics of Multicircuit Trans- 
formers 

Short-Circuit Currents and Voltages by the 
Method of Symmetrical Components 

Transformer Connections 

Asto-Transformer Connections 

Thermal Characteristics of Transformers 

Characteristics of Transformer Circuits for Chang- 
ing Ratio Under Load 

Typical Transformer Diagrams for Changing 
Transformer Ratio Under Load 

Automatic Operation of Voltage Control Equip- 
ment 

Application for Voltage-Control Equipment 

Pnase-Angle Control 

Characteristics of Insulations 

Voltage Stresses in Auto-Transformers in Y- 
Connection 

Transient Voltage Characteristics of Transformers 

Insulation Co-ordination of Transformers 

Index : 


1951 500 pages $7.50 


Send coupon today fer 10-day examination 


APPROVAL COUPON 


JOHN WILEY & SONS, INC., Dept., GE-151 
440 Fourth Ave., New York 16, N. Y. 


On 10 days’ approval, send Blume’s Trans- 
former Engineering. I will remit $7.50 plus 
postage or return book postpaid. (Offer | 
not good outside U.S.) 


DS EU ee ee ee ee ae | 
d Ne (PIC Ener ee ee ea ee A ES er eee | 
Citvese A aac Zone........ State: 202-2 | 


Employed By 2 -ssee co a 
SAVE POSTAGE! We pay postage if you enclose | 


$7.50 now. Moncey back on same return privilege. 
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BOOK REVIEWS (Continued) 


laminates, this is of interest to students, 
users of laminated plastics, or neophytes. 

The book’s chapters cover paper proper- 
ties, resins, laminating procedures, fabrica- 
tion, physical testing, physical properties 
and applications for laminates. 

Considerable emphasis is placed on paper 
making and the various types of papers. 
There is some confusion between actual pro- 
cedures used in this country and methods 
disclosed in patents and current promo- 
tional literature. However, this is not 
serious. 

Recommended for persons wanting to get 
a quick review of all aspects of the laminated 
business. 


J. J. PYLE 


ELASTOMERS AND PLASTOMERS: Vol. I, Gen- 
eral Theory 

Edited by R. Houwink—Elsevier Publish- 
ing Co., New York. 1950. 495 pp. $7.00. 


Principally this book reviews the theories 
developed to account for the formation, 
properties, and behavior of high polymers, 
covering such subjects as general chemical 
principles, kinetics and mechanism of poly- 
reactions, molecular bonds, morphology, 
mechanical and dielectric properties, physics 
and structure, polymer-liquid interaction, 
plasticization. Two additional chapters on 
“Economical Aspects’? and ‘‘Mechanical 
Operations’ are external to the general 
character of the book and would have been 
better placed in the second volume of this 
series. (See G.E. RrEvirew, March, 1950.) 

The book is the product of an inter- 
national contribution of effort. Of the nine 
authors, three are Dutch, two English, one 
French, and three Americans. The high- 
polymer chemist will find it very readable 
and stimulating, although occasionally repe- 
titious. He will appreciate the bibliography 
at the end of each chapter. 

B. W. NorDLANDER 


DaTA AND CIRCUITS OF RECEIVER AND 
AMPLIFIER VALVES (Books II and III, 
Electronic Valves). 


Philips Industries, Eindhoven, Netherlands 
(Distrib. in U.S. and Canada by Elsevier 
Publishing Co., New York). 1949. Bk. II, 
409 pp., $2.75; Bk. III, 213 pp., $1.90. 


These two books are the English-language 
editions (available also in Dutch, French, 
and German) of a series of volumes, several 
of which describe the products of the N. V. 
Philips Industries of Eindhoven, the Nether- 
lands. Volume II gives the data on valves 
produced between 1933 and 1939. Volume 
III (first supplement) covers glass valves 
introduced in 1940 and 1941. They may 
thus be considered as a sort of Dutch 
equivalent of the RCA Tube Handbook. 
However, in addition to tube data, there is 
considerable information on circuits for 
radio receivers and phonographs as well as 
a description of test equipment built by 
Philips. ; 

These books are of little or no interest 
to readers in the U.S.A. unless they have 
need for data on Dutch tubes. 

On one page of Volume II a “‘binode’”’ is 
mentioned, but the absence of an index 
made it difficult to find out what the name 
describes. 

W. C, WHITE 


ORGANIC CHEMIsTRY (4th English Edition) 
Paul Karrer (Trans. by A. J. Mee)—Elsevier 
eb one Co., New York. 1950. 973 pp. 


Professor Karrer’s well-known text ranks 
among the best five or six. The subject 
matter has been considerably expanded in 
the fourth English edition. It retains all 
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the excellent features of earlier pri 
presenting organic chemistry at the] 
the intermediate student in a concise 
ordered, and conservative fashion. Pr 
Karrer speaks with pre-eminent aut 
on many phases of his subject; partic 
on alkaloids, terpenes, carbohydrate; 
ols, plant pigments, hormones, and | 
chemistry. However, the interesting 
sions into modern aspects of ind 
organic chemistry, found, for exam: 
Professor Fieser’s parallel Americar 
are lacking here. In the present editic 
printing and make-up are very 
although there are a number of 
graphical errors. Me 


AERIALS FOR CENTIMETRE WAVE-LE 
D. W. Fry and F. K. Goward—Cam 


University Press, New York. 1950. 1 


$3.50. : 


The reader should have a working ] 
edge of basic antenna theory to derive 
fit from this small monograph, a ya 
contribution to its field. The cont 
complete enough, but terse enough, t¢ 
as a good reference to all design 
centimeter antennas. : 

Some of the textual matter is gener 
broadly useful, such as that on ag 
distributions, line source feeds, and 
reflectors and patterns. Only these pa 
mathematically demonstrated to ar 
tent, and then primarily in result 
The material on scanning, aerial 
primary point feeds, secondary rad 
horns, and lenses is almost entirely ph 
All items are described and illustrate 
many curves, drawings, and experi 
data. The net result is an appealin 
useful text. : 

Lioyp O. K 
4 


U.S. Patent 
No. D-4664 


Pre OF 


“Omplete\y 


APPROVED for OUTDOOR-INDOOR Use S4 

Protects Television Sets ? 
Against Lightning and Static 

Charges Twin Lead 


GTi) sare || |/Gul 


Simple to install everywhere and an | 
---NO stripping, cutting or sbeee 
wires. More than 300,000 in use tod: 


SEE YOUR JOBBER OR WRITE ' 


MANUFACTURING CO., In 
~ 6127 16th Avenue, Brooklyn 4, N 
First in Television Antennas & Accessor 


J cut 


NEW! SHADOW-PROOF DIALS 
MAKE SWITCHBOARD INSTRUMENTS 
EASIER-T0-READ 


IL-IMMERSED SELENIUM RECTIFIERS 
—use them “ANYWHERE”! 


metically sealed, oil-immersed selenium rectifier stacks 

possible for you to design metallic rectifiers into 
nt that will be subjected to corrosive fumes, salt air, 
igus, or other atmospheric conditions. Because they’re 


d in oil, these stacks will stand higher current drains 
livalent-size “open” units. Available in single- or full- 
rcuits. Ratings: from 12 to 180 d-c volts output, 15.5 
-¢ volts input, .25 to 27.0 d-c amps. Write for complete 
ratings and dimensions to Electrical Industries Section, 
ndustries Division, Apparatus Dept., General Electric 
enectady 5, N. Y. 


BUTTON STATIONS—make your selection 


from the COMPLETE G-E LINE 


a General Electric push-button station or unit for 
-any electronic application. The complete line includes 
yf types. All stations have sturdy nonbreakable steel 
ind covers with ample clearance between terminals. 
s for built-in applications have terminals anchored to 
d base for firm support. Contact maintenance on all 
and units is virtually unnecessary because large fine- 
suble-break contacts are used. For full data, check 


Here is a new switchboard instrument that can be 


read easily —anytime. Its dial can be clearly illumi- 
nated from almost any angle because it is set 
forward flush with the front of the case. A pro- 
truding anti-glare convex-type glass front prevents 
reflections. The new meter is available in 414- or 
834-inch models, both with long 250-degree scales. 
D-c ammeters, volt-ammeters; a-c ammeters, volt- 
meters, wattmeters, frequency and power-factor 
meters, temperature indicators, and synchroscopes. 


Send for Bulletin GEC-218. 


SS SS SS LS Se Se ee ee ee Se ee ee ee ee 

l 

General Electric Company, SectionC 667-10 | 

Apparatus Department, Schenectady 5, N. Y. ] 

I 

Please send me the following bulletins: | 

(V ) Indicate for i 1 

reference only LJ GEA-3469 Push-button stations i 

(X) for planning an L] GEA-4996 Pulse-forming networks i 

immediate project (] GEC-218 Switchboard instruments , 

Name. es i 

I 

Company—__— 2 oka. ae ae ole 5 | 

i 

Nddtess:ee ee ae ee ee =: 1 
City Ree. _State. 


GEA-3469. 
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LIBRARY NOTES 


3 


ON ARTICLES IN OTHER TECHNICAL JOURNALS ; fs 


AIR CONDITIONING 

ENERGY LossEs IN 90-DEGREE Duct EL- 

Bows. David W. Locklin. Heat Piping & 

Air Cond., Sept. 1950; v. 22, p. 138. 
Presents an empirical correlation of ex- 
perimental data for energy losses in 90- 
degree duct elbows. 


MULTIPLE INSTALLATION OF SELF-CON- 

TAINED AIR CONDITIONERS. C. M. toeLaer. 

Heat. & Vent., Sept. 1950; v. 47, p. 59. 
Describes the use of package units instead 
of one large air conditioner in large 
buildings. 


BRAZING 

Stx STEPS TO BETTER SILVER BRAZING. 
Roger Metzler. Am. Mach., Sept. 18, 1950; 
v. 94, p. 100. 


Includes a table of standard low-tempera- 
ture alloys. 


STAINLESS CAN BE BRAZED FOR 2000° F 
SERVICE. Robert L. Peaslee and Willard M. 
Boam. Iron Age, Sept. 28, 1950; v. 166, 
p. 74. 
Describes brazing methods for high-tem- 
perature applications. Serial. 


METALS 


FLOW AND FRACTURE OF A BRITTLE Ma- 
TERIAL. L. F. Coffin, Jr. Jour. App. Mech., 
Sept. 1950; v. 17, p. 233. 


A study of the mechanism of flow and 
fracture of gray cast iron. 


MoperN METAL FINISHING—A SCIENCE. 
Harvey Shaw. Iron Age, Oct. 5, 1950; v. 
166, p. 90. 
Describes a metal-finishing line which 
cleans and coats 5000 lb of steel per hour. 


PLASTICS 

PRINTED SHEETS PRECISION FORMED. E. 

Bowman Stratton, Jr. Modern Plastics, 

Sept. 1950; v. 28, p. 105. 
Three-dimensional shapes, with accurate 
registry of preprinted details, produced 
in fast cycles with low-cost molds. De- 
scribes the production of relief maps 
made of formed plastics. 


RUBBER SYNTHETIC 
STYRENELESS RUBBER. Chem. Engng., Sept. 
1950; v. 57, p. 107. 
Describes the first successful production 
of polybutadiene, or PB rubber. 


STANDARDS 
MIXING OR MATCHING ‘‘STANDARD” GRAYS 
Now AVAILABLE. H. W. Robb. Standardiza- 
tion, Sept. 1950; v. 21, p. 234. 
Describes a new standard for industrial 
gray finishes. 


SUGGESTED NEW WELDING STANDARDS. 
James F. Lincoln. Weld. Jour., Sept. 1950; 
v. 29, p. 715. 
A plea for simplification of welding stand- 
ards and elimination of wunessential 
testing. 


TELEVISION & 
INDUSTRIAL TELEVISION SysTEM. 
Sanders. Elec. Commun., June 1950; 
p. 101. 
Description with technical detail 
Utiliscope, developed for remote 
toring of industrial processes. © 


New TELEVISION CAMERA TUBES 

SoME APPLICATIONS OUTSIDE THE B 

CASTING FIELD. K. Zworykin. 

Motion Pict. & Telev. Engrs. Jour., 

1950; v. 55, p. 227. 
The operation and performance 
acteristics of television camera — 
from the iconoscope to the image or 
and vidicon, are described. 


ia 
iu 
~ 


VIBRATIONS ; 


PROCESSING STEEL WITH SOUND. Ti 
A. Dickinson. Steel Processing, Sept. 
v. 36, p. 447. j 


Describes the use of ultrasonic ph 

ena in metal processing. ; 
STEADY FORCED VIBRATION OF A 
CONSERVATIVE SYSTEM WITH VAR 
Mass; A PumpinGc System. Robe 
Ayre and others. Franklin Inst. Jour. 
1950; v. 250, p. 315. 


Uses the deep-well reciprocating 
as an example of a_ single-deg: 
freedom system, with stepwise 
tion in mass, by which external w 
done. 


settee shown (No. 2 
Radial, enlarged 3 Diameters) 


No flies 


COTTRELL 
INSULATING PAPEI 


100% RAG PAPER FOR 


EVERY ELECTRICAL INSULATING NEED 


COPACO... 100% Rag Stock insulating paper is exp 
designed for the most exacting electrical use 
cluding applications requiring highest degree of 


ical purity and maximum strength. 


74 


is one of more than 70 different types and sizes 
manufactured to the highest precision tolerances 
‘in our completely air-conditioned plant. MPB 
bearings are made by the experienced originators 
of miniature ball bearings and standard extra 
operations (MPB bearings for example are burn- 
ished, not merely ground, on all functional 
surfaces) assure you of finest quality components 
for your instruments, 


Complete and competent engineering assist- 
ance for your applications is promptly available, 
thru 18 convenient offices with bearing stocks 
in East, West and Mid-Continent Cities, Or send 
for Catalog GE 


mintarune’ /7ecisions EARINGS 


INCORPORATED 


KE.ENLE, NEW HAM PS ALE 
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COPAREX.... insulating paper, 100% Rag Stock h 
good strength and flexibility. Recommended fe 
where high physical strength of COPACO i 
required. 


COPAREX-S... a quality 100% Rag Stock of bonded 
suitable for all insulating applications and esj 


ly recommended for acetate laminations. 
5 


a 


ALL COTTRELL Insulating Papers are available in con: 
tinuous rolls, sheets or in coils slit to your specifications. 
Thicknesses .004” — .030". 


Samples and data sheets furnished on request. 


COTTRELL 
PAPER CO., INC. 


FALL RIVER, MASSACHUSETTS 
Factory: Rock City Falls, New York 


J cnuery 


